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FINAL LABORATORY REPORTS FOR TANK 241-C-204,
AUGER SAMPLES 95-AUG-022 AND 95-AUG-023

ANALYTICAL SUMMARY

Two auger samples from tank 241-C-204 (C-204) were submitted to the 222-S Laboratories
for safety screening analyses, consisting of differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA), and total alpha activity. Sampling and analysis
requirements are presented in the Sampling and Analysis Plan (SAP) [1] (which was adapted
with minimal changes from the original Tank Characterization Plan [2]. The Tank
Characterization Plan was subsequently revised, and the sampling and analytical requirements
were inadvertently deleted).

The DSC results for all samples from the tank exceeded the action limit of 481 J/g.
Secondary analyses [total organic carbon (TOC) and adiabatic calorimetry], as negotiated
with the safety program, were performed. The TOC results also exceeded the action limit of
3 weight percent. However, the moisture content of the samples is between 50 and 60%,
and the results of adiabatic calorimetry testing indicated that the sample material would not
support a propagating exothermic reaction. Primary and secondary analytical results were
reported previously |3, 4] (these reports are also attached).

The 90-day report [4] indicated that additional heat capacity and DSC tests would be
performed to further interpret the adiabatic calorimetry results. However, the laboratory has
not been able to successfully perform heat capacity tests at this time. Therefore, this report
is being i1ssued without these results to provide a permanent record of the analytical work to
date. Should the laboratory acquire the capability of performing these tests in the future, the
safety program should consider whether further analysis of the remaining C-204 samples is
worthwhile.

Organic speciation was also performed at the direction of the safety program. These
analyses were performed by Battelle in the 329 Laboratory. These analyses were not
performed to the controls in the SAP [1], but were performed to a Letter of Instruction
(attached). The results indicate that the sample tested had an extremely high concentration of
tributyl phosphate. Some dibutyl phosphate was also present. Other organics were present
in only trace quantities.

SCOPE

This document contains all analytical results, raw data, photographs, and chain-of custody
sheets for the tank C-204 auger samples (augers 95-AUG-022 and 95-AUG-023). Part I of
this document consists of this abbreviated narrative describing the additional organic
speciation work conducted by Battelle, photographs of the extruded augers, chain-of-custody
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sheets, and all raw data not previously published (worklists for extrusion, sample
preparation, TOC, and total alpha).

Part II consists of the 90-day report [4] in its entirety. The secondary safety screening
results (TOC, adiabatic calorimetry, and additional DSC analyses) are presented and
discussed in Part II. Part I1I consists of the 45-day report [3] in its entirety. The primary
safety screening results (DSC, TGA, and total alpha) are described, and the raw data for the
DSC and TGA analyses are provided.

ORGANIC SPECIATION

At the request of the safety program, a sample from auger 95-AUG-023 was sent to Pacific
Northwest National Laboratory (PNNL) for organic speciation. This work was funded and
controlled outside the Sampling and Analysis Plan (sec attached Letter of Instruction). The
sample was analyzed for chelators, chelator fragments, low-molecular weight organic acids,
and organically soluble carbon. Gas chromatography/mass spectrometry results indicate that
the majority of the organic carbon was tributyl phosphate (TBP). Fully 33% of the sample
was determined to be TBP. TIC/TOC and ion chromatography analyses (for water-soluble
organics) were performed on the sample at PNNL as well. The results of these analyses
were transmitted in a letter report (attached).

REFERENCES

[1] J. M. Conner, 1996, Tank 241-C-204 Auger Sampling and Analysis Plan, WHC-SD-
WM-TSAP-089, Rev. 0.

2] R. D. Schreiber, 1995, Tank 241-C-204 Tank Characterization Plan, WHC-SD-WM-
TP-307, Rev. 0.

{31  J. M. Conner, 1995, 45-Day Safety Screen Results for Tank 241-C-204, Auger
Samples 95-AUG-022 and 95-AUG-023, WHC-SD-WM-DP-115, Rev. 0.

[4] 1. M. Conner, 1995, 90-Day Safety Screen Results for Tank 241-C-204, Auger
Samples 95-AUG-022 and 95-AUG-023, WHC-SD-WM-DP-115, Rev. 0A.
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Westinghouse .
Hanford Cmom-l_nany WHC-SD-WM-DP-_/ /& REV. _/

P.O. Box 1970 Richland, WA 99352

July 31, 1985
: 9553938

Mr. J. A. Campbell

Atomic and Molecular Chemistry
Pacific Northwest Laboratory
Post Office Box 999

Richland, Washington 99352

Dear Mr. Campbell:

LETTER OF INSTRUCTION FOR TESTING OF SLUDGE SAMPLE FROM SINGLE-SHELL TANK
241-C-204

This letter of instruction provides direction to Pacific Northwest
Laboratory (PNL) for laboratory testing of a sludge sample from single-shell
tank 241-C-204.

The intent of the testing by PNL is to determine the organic speciation of
the sample. Testing should be focused on the major organic compounds
typically found in Hanford waste streams (chelators, low molecular weight
acids, normal paraffin hydrocarbons, tributyl phosphate). If these
categories do not account for greater than 90% of the total organic carbon
in the sample, then further direction from Westinghouse Hanford Company
should be sought.

The sample will be shipped to Mr. Campbell of PNL. Funding for PNL for this
project is provided by the Organic Safety Program under charge code N2EID.
Cost for the project is estimated at $20 to 30K. For any funding questions,
contact Mr. D. R. Johnson at 373-1747.

Detailed information regarding sample handling and analysis, and background
information on tank 241-C-204 and the auger sampling event are attached.

The signatures below signify acceptance of the terms listed here and in the
attachments.

7

S4-TA00-075 Hantord Operations and Engineering Contractor for the US Department of Energy
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9553938
ATTACHMENT 1
Page 1 of 1

CONDENSED STATEMENT OF WORK FOR TANK C-204 SAMPLE ORGANIC SPECIATION

Project contacts:

Shipping contacts:

Cost Codes:
Number of samples:
Protocol to follow:

Deliverables:

Purpose of analysis:
Data to be validated?
Turnareound time

Anatytical strategy

WHC - John M. Conner (373-2711)
PNL - Jim A. Campbell (376-0899)
WHC - Marty Martin

PNL - Rick Steele

N2E1D

1

Pacific Northwest Laboratory (PNL) Level 111

Memo/letter report, including data and
interpretation

Identify/quantify predominant organic compounds
No
Four weeks (from receipt at PNL)

Focus on organics typically found in Hanford
waste processing streams (cheltates, low mol. wt.
acids, normal paraffin hydrocarbons, tributyl
phosphate. If these classes do not comprise

> 90% of the total organic carbon of the sample,
seek further direction from Westinghouse Hanford
Company.
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BACKGROUND INFORMATION ON THE 241-C-204 SAMPLE

Two auger samples were taken in May, 1995. Both augers were taken from riser
7 (only riser available). For both auger samples, a rag was caught in the
auger. Visibie rag material was segregated in the hot cell. One of the
chemists reported seeing rag fibers in a sample from the tank. This suggests
that the sample could be contaminated with rag material. However, by visual
examination, the sample is largely tank waste solids (yellow and brown solids
observed during extrusion).

Differential scanning calorimetry (DSC) results for samples from 241-C-204
exhibited exotherms well above the criterion of 481 J/g. Final values could
not be obtained in many instances as the DSC scans did not return to baseline
(exotherm still progressing at the 1imit of the test, 500 or 600 °C). An
estimate of the average value is 1200 J/g. One sample will be submitted for
adjabatic calorimetry to better characterize the exothermic nature of the
sample.

Two samples were submitted for total organic carbon (TOC) analyses by hot
persulfate oxidation (direct analysis). The average of the sample and
duplicate results was 128,000 ug C/mL. This is almost 13 wt% TOC, uncorrected
for moisture (moisture content was around 55% H20, derived from
thermogravimetric analysis results). Incidentally, the total inorganic carbon
results averaged around 10,500 ug C/mL.

Some corroborating information from tanks 241-C-201 and 241-C-202 exists.
Samples from these tanks also exhibited high exotherms (by DSC) and high TOC
Tevels. As these tanks had very similar transfer histories, this supports the
premise that the high exotherms and high TOC for 241-C-204 are partly due to
organic material in the tank waste.

Dose rates for samples from tank 241-C-204 ranged from 125 to 350 mrad/hr
(these samples would have been about 8 g, maximum. The sample being sent to
Pacific Northwest Laboratory (PNL) is probably about 15 g). The dose for this
sample will be listed on the chain of custedy.

The sample which will be submitted to PNL for organic speciation is the
remaining archive material from auger sample 95-AUG-023 from tank 241-C-204
(Westinghouse Hanford Company LABCORE sample number S95T000892, vial 7171).
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LETTER REPORT: RESULTS OF ORGANIC SPECIATION
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7/
WHC-SD-wM-Dp-_ (& Rev, |
Summary

This report summarizes the organic analyses of two auger samples taken from Tank 241-C-
204 in May 1995. The major organic species present in the samples delivered to PNNL was
tributyl phosphate (TBP), 0.18 g of carbon/g of wet weight. This corresponds to 0.33 g of TBP/g
of wet weight sample as delivered to the hot cell. Relatively small amounts of dibutyl phosphate
(DBP) were present in the water-soluble materials, representing about 2000 ptg of carbon/g of
original tank sample. No monobutyl phosphate (MBP) was found to be present in the extracts
presented for analysis. However, the assay for DBP and MBP may be incomplete; studies must be
undertaken to determine the solubility limit of DBP and MBP in aqueous base to be certain that
these materials are not left behind in the necessary jon-exchange step used to reduce the
radioactivity of the final matrix material.

Acetate and forrnate were also present in the tank waste in very minor amounts (analysis by
ion chromatography [IC]).
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Introduction

Two auger samples were taken from Tank 241-C-204 (Tank C-204) in May 1995, Both
samples were taken from riser 7. Unfortunately, for both éuger samples, a rag was caught in the
auger. Visible rag material was segregated in the hot cell. One of the chemists reported seeing rag
fibers in a sample from the tank which suggested that the sample might be contaminated with rag
material. However, by visual examination, the sample was largely tank waste solids (yellow and

brown solids observed during extrusion).

Westinghouse Hanford Company performed differential scanning calorimetry (DSC) for
samples from Tank C-204. Results exhibited exotherms well above the criterion of 481 J/g. Final
values could not be obtained in many instances as the DSC scans did not retum to baseline. An

estimate of the average value is 1200 J/g.

Two samples were also submitted for total organic carbon (TOC) analyses by hot persulfate
oxidation (direct analysis). The average of the sample and duplicate results was
128,000 ug C/mL. This is almost 13 wt% TOC, uncorrected for moisture (moisture content was
approximately 55% H,0O derived from thermogravimetric analysis results). The total inorganic
carbon results averaged 10,500 pg C/mL.

Samples were submitted to the Advanced Organic Analytical Methods Group at PNNL for
organic analysis. The samples from Tank 204-C were analyzed in the 329 laboratory for chelators,
chelator fragments, low-molecular weight organic acids, and organically soluble carbon. The
results indicated the majority of the organic carbon consisted of tributyl phosphate (TBP).
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Experimental

Applroximatcly 15 g of total tank sample were taken in the 325 West hot cell. Two duplicate
samples, approximately 1.8-g samples each, were made basic with 6N NaOH and eluted through
ion exchange beds (Dowex 50-X8, Na* form) to reduce radioactivity (Campbell et al., 1994). The
samples were then surveyed for dose rate and released from the hot-cell facility,

Two 1-g samples of the original tank sample were stirred with water to dissolve salts and
then extracted with measured volumes of methylene chloride. These samples were released from
the hot-cell facility after survey for dose rate. The bench sheets from the hot-cell technician reveal
that a "thin floating layer" was observed in at least one sample after dissolution with water.

Aliquots of the aqueous extracts were taken to dryness (2 mL of the total aqueous extract;
representing approximately 100 mg of the original tank matrix) for analysis of organic acids.
These samples were treated with BF,/methanol complex (2 mL) for 1 h at 100° C to derivatize
potential chelator components such as ethylenediaminetetraacetic acid (EDTA), nitrilotriacetic acid
(NTA), and N~(2-hydroxyethyl)ethylenediaminetriacetic acid (HEDTA).

Samples of the aqueous extract were deemed low enough in radioactivity to allow benchtop
ion chromatographic separation for the analysis of formate, acetate, and oxalate components.
Samples (20 uL) were introduced into the ion chromatography (IC) system and eluted from an AS-
11 (Dionex) column using a ramped sodium hydroxide eluent (0.5 mM to 38 mM NaOH). An
additional separation using 25 mM of NaOH and an AS-4A (Dionex) system was employed for the
quantification of dibutyl phosphate (DBP).

The methylene chloride extracts were dried with a bed of sodium sulfate to remove residual
aqueous radioactive components, taken to a minimum volume (300 pL) using a gentle stream of
dry nitrogen, and reconstituted to a known volume (5 mL) with methylene chloride. Dilutions of
this known volume were used to analyze for extractable organic components ( e.g., TBP).

‘For quantitation results, TBP 99+% (Aldrich Chemical Co; lot # 06828CX) and butyl
phosphate, tech. (Pfaltz and Bauer; lot # 040927) were used. The TBP was assumed to be
adequate for a comparison standard, based on analytical results from the -:;mn;facrurer. Butyl
phosphate, tech. grade, has been found to be an essentially 50:50 mix of monobutyl phosphate
(MBP) and DBP based upon its reaction with diazomethane and subsequent gas chromatography
analysis. Additionally, we have examined butyl phosphate by IC to ascertain the approximate

25
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distribution of butyl phosphates in the liquid. Since these materials are in dynamic equilibrium,
any quantitation for these two components should be considered to be approximate.

Weights of materials were determined in the laboratory using a calibrated Mettler AC 100
balance (sensitivity = 0.1 mg). Dilution volumes were done using Eppendorf 1 mL and 0.1 mL
adjustable pipettes that were previously calibrated using the weighed volumes of water delivered
from the pipettes. Class A volumetrics were used for bulk dilutions.

Mass spectrometric data were obtained on low resolution gas chromatography/mass
spectrometry (GC/MS) systems (Hewlett-Packard 5888 and 5885) that were tuned with PFTBA
before use. Standards of TBP were run concurrently with the samples to determine relative
response. Duplicate samples were run with each analysis. Additional GC/MS data were obtained
using a HP 5970 MSD system, tuned to PFTBA before use. Quantitative data were not obtained
from the HP 5970 instrument.

Aqueous extract samples were treated with an unquantified excess of ethereal diazomethane
(formed from base treatment of N-methyl-N-nitrosourea) for estimation of DBP by GC/MS
analysis.

Ion chromatographic responses were obtained using a Dionex conductivity detector system
and acetic acid-glacial (Mallinckrodt, lot 8817) and formic acid 95-97% (Aldrich, Lot # 04324EV)
as primary standards.

The TOC/total inorganic carbon (TIC) analyses performed in the 325 laboratory were
checked versus glucose (Kodak lot #B1F) and calcium carbonate (lot #N261) as check standards.
The TOC/TIC measurements were done in duplicate and with spiked check Samples.
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Results and Discussion

The aqueous extracts obtained from Tank C-204 did not reveal any quantifiable amount of the
typical chelator components associated with tank wastes (EDTA, NTA, HEDTA, or citric acid).
The IC analysis revealed small (less than 100 pg/g sample) amounts of acetate, formate, and
oxalate to be present in the matrix material. Trace amounts of butyric acid, toluene, and benzoic
acid were confirmed to be present in the matrix from analysis of the BF,/methanol complex

derivatized samples. None of these were quantified at this time.

Gas chromatographic/mass spectrometric (GC/MS) analysis of the methylene chloride
extracts revealed TBP to be the major carbon species present. The value for TBP obtained from
GC/MS analysis of the methylene chloride extracts averages 0.18 g of carbon/g of wet weight
sample (at time of sampling in the hot cell). This corresponds to 0.33 g of TBP/g of sample as
delivered to the hot cell. This unexpected result was verified by an additional duplicate GC/MS
analysis. The observation of a visible floating layer in the hot-cell workup is supported by the
high value obtained for TBP. For very concentrated samples of the TBP extracts obtained from
Tank C-204, trace amounts of normal paraffin hydrocarbons were also observed in the GC/MS
analysis. These were present in such minor amounts (compared to TBP) that a quantification was
not attempted.

Ion chromatographic analysis of the aqueous extracts of Tank C-204 revealed the presence of
DBP. Quahtiﬁcation was done using a 25-mM NaOH eluent and an AS-4A (Dionex) column.
The DBP concentration was found to be approximately 2500 pg of carbon/g of sample by this
method. Two samples of the aqueous matrix were acidified with hydrochloric acid, taken to
dryness and treated with an ethereal solution of diazomethane (above) to allow GC quantification
of dibutyl phosphate as dibutylmethy! phosphate. The result obtained from this analysis gave a
value of DBP of 2000 g of carbon/g of sample as received. It is interesting to note that in neither
the IC data nor the diazomethane derivatization/GC analyses was MBP observed. The IC data
suggest that the Jevel of inorganic phosphate is in similar concentration to that observed for DBP;

the intermediate degradation product (monobutyl phosphate} being absent.

The TOC analysis of the waste matrix by hot persulfate oxidation revealed about 60,000 j1g
oxidizable carbon /g of sample to be present in the material (preliminary resvlt). This is in line with
the observations of D. Baldwin (1994) related to other TOC data obtained with TBP. Baldwin
interpfets his results to indicate that the hot persulfate oxidation does not give complete or
quantitative.results with TBP. The value obtained for TOC after ion exchange was about 500 ug

1/
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C/g of sample, indicating that this value is also representative of incomplete oxidation of dibutyl
phosphate.
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Conclusion

The major organic species present in the samples of Tank C-204 matrix delivered to PNNL is
TBP. Fully 0.18 g of carbon/g of wet weight sample is accounted for as TBP. This corresponds
to 0.33 g of TBP/g of wet weight sample as delivered to the hot cell. Relatively small amounts of
DBP appear in the water soluble materials, representing about 2000 Lig of carbon/g of original tank
sample. Quite surprisingly, no MBP was found to be present in the extracts presented for
analysis. The potential for incomplete assay of DBP and MBP in the aqueous phase exists; studies
must be undertaken to determine the solubility limit of DBP and MBP in aqueous base to be certain
that these materials are not left behind in the necessary ion-exchange step used to reduce the

radioactivity of the final matrix material.

Acetate and formate appear to be present in the tank waste in very minor amounts (analysis
by IC).
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16- jul-1996 07:47:35

A-0002-3

CORE NUMBER: n/a

SEGMENT #: 95-AUG-022

C-204
SEGMENT PORTION: U Upper Half of Segment
Sample# R|A#|Analyte Unit Standard % 8 lank Result| Duplicate Average| RPD %iSpk Rec %| Det Limit|Count Err%
S95TO00878 DSC Exotherm using Mettler Joules/g 103.7 nfal >1.96e+02 >»542.0 n/a n/a n/a n/a n/a
$951000878 DSC Exotherm Dry Calculated |Joules/g Dry n/a nfal >4.46e+0? >1234.0 n/a n/a n/al 1.00e-04 n/a
SY5T000878 % Water by TGA using Mettler [% 99.29 n/a 58.32 50.44 54.38f{ 14.5 n/a n/a n/a
SP5T000879 |F |Alpha of Digested Solid uCi/g 90.54) <2.81e-03] 6.43e-031 1.45e-02] 1.05e-02] 77.1 61.901 7.00e-03 73.8
L Lower Half of Segment: L bower Half of Segment
Sample# R|A#[Analyte Unit Standard % Blank Resuit]| Duplicate Average| RPD %|Spk Rec %| Det Limit|{Count Err¥%
$957000881 DSC Exotherm using Mettler Joules/g 103.7 nfal »2.87e+02 >33.4 n/a n/a n/a n/a h/a
$95T000881 DSC _Exotherm Dry Calculated [.Joules/g Dry n/a n/al >6.47e+02 >76.1 n/a n/a n/fal 1.00e-04 n/a
$95T000881 % MWater by TGA using Mettler |% 99.29 n/a 55.02 56,39 55.70] 2.46 n/a n/a n/a
§95T000882  |F |Alpha of Digested Solid . ucCi/g 90.54] <2.81e-03] 2.34e-02] 1.21e-02| 1.78e-02{ 63.7 n/aj 7.00e-03 33.3
S95T000961 TIC by Acid/Coulometry ug/g 90.00 2.600] 9.36e+03| B8.13e+03]| B.74e+03 14.1 77.30 5.000 n/a
S95T000941 TOC by Persulfate/Coulometry jug/g 92.67 35.70] 1.4Be+05] 1.3Ce+05] 1.39e+05] 12.9 119.0 80.00 nfa

22
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A-0002-3
Analytical Summary Table - Final Report
C-204
CORE NUMBER: n/a
SEGMENT #: 95-AUG-023
SEGMENT PORT]ON: Facie
Sample# R[A¥#|Analyte Unit Standard % Blank Result]| Duplicate Average| RPD %|{Spk Rec %| Det Limit|count Err%
S95T000966 DSC Exotherm using Mettler Joules/g 102.8 nfal 0.00e+00] 0.00e+00] 0.00e+00 n/a n/a n/a n/a
$95T000966 DSC Exotherm Dry Calculated [Joules/g Dry n/a n/al 0.00e+00] 0.00e+00| 0.00e+00 n/a n/a n/a n/a
W Whole Segment: W Whole Segment
Sample# R|A#|Analyte Unit Standard % Blank Result] buplicate Average| RPD X|Spk Rec %| Det Limit|Count Err%
S9570008%0 DSC Exotherm using Mettler Joules/g 107.2 nfal 4.00e+02 279.6 339.8] 35.4 nfa n/a n/a
| S957000890 DSC Exotherm Dry Calculated |Joules/g Dry n/a nfal 9.52e+02 665.7 808.9] 35.4 nfal 1.00e-04 n/a
$95T0008%90 % Water by TGA using Mettler [% 99.76 nfa 39.92 56.08 58.00] 6.62 n/a n/a n/a
3957000891 _|F {Alpha of Digested Solid uci/g 105.7] 1.40e-021 5.11e-02] 5.192-02] 5.15e-02] 1.55 n/al 7.00e-03 17.6
$95T000963 TIC by Acid/Coulometry ug/g 90.00 2.600] 1.38e+04} 1.07e+04] 1.22e+04] 25.3 nfa 5.000 n/a
SY5T000963 T0C by Persulfate/Coulometry |ug/g 92.67 35.70] 9.18e+04] 1.44e+05 1.18e+05]| 44.3 n/a 80.00 n/a

£e
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worklistrpt Version 2.0 02/21/95 Page:

05/04/95 13:36

LABCORE Data By fempl L B Wrorklist# 1335

1

Analyst: 5 £ - Instrument: BAOQOO Book # ﬁ//q
Method: LO-160-103 Rev/Mod A -7/
Worklist Comment: C-204 95-AUG-022 Riser 7 East Extrusion

GROUP PROJECT s TYPE SAMPLE# RA --mnen- TEST------ MATRIX ACTUAL FOUND DL UNIT
1 INSTCHKO1 EXTRUDO1 SOLID :;] O Jffx (f?
2 INSTCHKOZ EXTRUDO1 sotn SOU 7 ' N/A
O
95000069 3 SAMPLE S95TD00876 0 pL1QvoL1 SOLID N/A mL
95000069 4 SAMPLE $Y5TO00B76 O DLIQWTO1 SOLID N/A O g
95000069 5 SAMPLE $95T000876 O EST.G/ML SOLID N/A () g/mL
95000069 & SAMPLE $95T000876 0 EXTRUDO1 SOLID N/A C (‘M?lf{‘(’
95000069 7 SAMPLE SG5T00D876 O LLIQWTON SOLID N/A Q g
WA
95000069 B SAMPLE S95TO00876 O NCTEBOCK SOLID N/A JAC-[\HY,
95000069 9 SAMPLE $95T000876 0 SLDVOLO1 SOLID N/A j \q mL
e
95000069 10 SAMPLE S95TO00876 0 SLDWT-01 SOLID N/A -2 9
95000069 11 SAMPLE S95T000876 O ORGVOLO1 SOLID N/A O mL

Final page for worklist # 1335

Analyst Signature Date Analyst Signature Date

Datra Entry Commenis:

S75/55

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slor Number,
R = Replicate Number, A = Aliquot Code. 3

o

S ]
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worklistrpt Version 2.0 02/21/95 Page:
PP BT L ABCORE Data Entry Template for Worklist# 1336
Analyst: 5 C Instrument: BA0QO Book # _ /1/ C’f’
Method: LO-160-103 Rev/Mod 4 - /
Worklist Comment: C-204 95-AUG-023 Riser 7 West Extrusion
GROUP PROJECT S TYPE SAMPLE# RA--r-m=-- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 INSTCHKO1 EXTRUDO? SOLID 20 J ﬁ, ?? N/A

2 INSTCHKO? EXTRUDO1 soLip 909 497 78w
95000069 3 SAMPLE  §95T000877 0 DLIGVOL1 soL1D N/A O mL
95000069 4 SAMPLE S95T000877 O DLIQWTO SOLID N/A O g
95000069 5 SAMPLE  S9STOODB77 0 EST.G/ML SOLID N/A O g/mL
95000069 6 SAMPLE §957000877 0 EXTRUDO1 SOLID N/A /{\Mar/ ‘{“L
95000069 7 SAMPLE $957000877 0 LLIQWTO1 SOLID N/A O
95000069 8 SAMPLE §95TO00B77 0 NOTEBOOK soL1D N/A “kJ\,/ }LIQ
95000069 @ SAMPLE $95T000877 ¢ SLDVOLD1 SOLID N/A J 3 L{ mL
25000069 10 SAMPLE $95T000877 O SLDWT-01 SOLID N/A lj&{ g
95000069 11 SAMPLE S95T000B77 O ORGVOLO1 SOLID N/A O mL

Final page for worklist # 1336
{ < < (j

“Analyst Signature Date 4 5 ‘Analyst Signature biz =

Data Entry Comments:

Hewrund &

"Rk Py,

Jof?/?f

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

ds
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worklistrpt Version 2.0 02/21/95 WHG-SD-WM-Dp- / /& . REV _L Page:

05/05/95 12:54

LABCORE Data Entry Template for Worklist# 1346

1

Analyst: % Instrument: BAOOO Book #
Method: LO-160-103 Rev/Mod j Z

Worklist Comment: C-204 95 AUG-022 ARCHIVE

A
GROUP PROJECT S TYPE SAMPLE# RA-==--=-=~ TEST------ MATRIX ACTUAL FOUND 7DL UNIT
1 INSTCHKO1 EXTRUDO® SOLID )‘ 0 /?‘?géi
2 INSTCHKDZ EXTRUDO SOLID 500 W}‘X
95000069 C-204 3 SAMPLE S95T00088S O X ARCHEVDM SOLID N/A 36\‘4% g

Final page for worklist # 1346
L g TGS 4. J-59Y

Amalyst/Sighature Date : Amalyst $igndture Date

/46"(;/1(‘(/6 Jﬁm//‘( g l'/;a/lﬁ[- 7/6// /WSZ)\_J?J-
ﬁﬂ”é’m_f }alf" ?d€7367 W) uj((,ﬂ AP Fnicg)

Data Entry Comments:

nm, @L Pt Atter ﬁ/,%r

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

In
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05/09/95 08:55

LABCORE Data Entry Template for Worklist# 1362

1

Analyst: 605 Instrument: BAOOO Book # /A
Method: LO-160-103 Rev/Mod j - z
Worklist Comment: C-204 95-AUG-023 RISER # 7 ARCHIVE

GROUP PROJECT S TYPE SAMPLE# RA -~====-- TEST-~---- MATRIX ACTUAL FOUND DL UNIT
1 INSTCHKO? EXTRUDO1 soue XL /9.9
2 INSTCHKO2 EXTRUDO soun SBE. 49, 24w
95000069 C-204 3 SAMPLE  SOST000892 O X 755 ARCHIVO1 R/ 7/ SOLID nA G499 9

Final page for worklist # 1362

%K ST S-5y

Analyst Slgnature ¢ Date Analyst Signature Date

Data Entry Comments: ; % /{

)

J’" /b'J//
A

s

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquor Code. 9
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worklistrpt Version 2.1 05/15/95 Page:
07/20/85 11:46
LABCORE Data Entry Template for Worklist# 1868
Analyst: ABC, Instrument: BA0OO Book #
Method: L0-160-103 Rev/Mod _ -7
Worklist Comment: C-204 95-aug-023 Shipment to PNL
GROUP PROJECT S TYPE SAMPLE® RA------- TEST-~=-~-~ MATRIX ACTUAL FOURD DL UNIT
1 INSTCHKO1 EXTRUDO1 SOLID 2.0 !q‘qq N/A
2 INSTCHKO? EXTRUDO1 soip 900 H99.74 N/A
20,
95000069 C-204 3 SAMPLE §95T000892 O P 7)7) SHIP-PANL SOLID N/A *4«"7
Ri¢he l,
7/25/;;—-
Final page for worklist #
08 aundle® 7loelac oQ«M A G e 7[zola
Analyst Signature Date Analyst Signature Date
it by D B” Repim5 5

Data Entry Comments:

Jor ¥ 7171 pontuwnn  Clo4  95-Aus-023 hevorbolts 3 pacpor

M,Ao,/maaq n’y\ai'/u,np

Units shown for QC (SPK & $TD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

4a4)
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g;’/fgg/sggpé;fggion 2.002/21/95 WHC-SD-WM-DP- / { b REV. / Page:
LABCORE Data Entry Template for Worklist# 1359

I

Analyst: ( §Eﬂfj A Instrument: FUSOI RO (Ll Book # (%2%

Method: LA-549-141 Rev/Mod g - 5

Worklist Comment: C-204 FUSION - 878-> 879, 881- > 882

GROUP PROJECT S5 TYPE SAMPLE# RA ~r===-=- TEST------ MATRIX ACTUAL FOUND DL UNIT
1 BLNK-PREP FUSIONO1 SOLID @ﬂ\f N/A g/l
c

95000069 C-204 2 SAMPLE 4 _s;smnosm 0F FUSIONO1 SOLID N/A Z.053 g/l
3% 2 0 2.053 2-156

95000069 C-204 3 DUP $951000879 0 f FUS]OND1 SOLID - £- B N/A g/l
284 2 780 md «4

95000069 C-204 4 SAMPLE S95T000882 O F FUSIONO1 SOLID pa  2.03C /L
50 > 750my s oxed 2 oetb

95000069 C-204 5 DUP S95T000882 0 F FUSIONO? souip £.C3C 2.0 N/A  g/L

21q > 280 my

Final page for worklist # 1359

| A MM phy 2 "'O”CJS //é»_r S-//~-95

Analyst Signature ' Datk yst Signature Date

D“’%E‘IW ((u&dj\u&d 4S8! u‘ﬂ\[\‘\i <%, Q).

'ﬂ\j 4(/{ § 31"*"R/1'fld//\(E z,\/ j,—J”[ /:. /07

-

Units shown for QC (SPK & STD) may not reflect the actwal units. DI. = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.
4.3

e X /5«//;/ el S-G9
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05/09/95 07:22

WHC-SD-WM-DP-_//S, Rev, /.
LABCORE Data Entry Template for Worklist# 1360

Page:

1

Analyst: nt: FUSOL WWDWlp Book # M /4
Method: LA- 549 141 Rev/Mod Q,—

Worklist Comment: C-204 FUSION - 890-> 891

GROLUP PROJECT S TYPE SAMPLE# RA -------
1 BLNK-PREP
95000069 C-204 2 SAMPLE SY5TO00891 O F
.55H > 256m4
5000069 C-204 3 DUP SPSTOOOSM O F
53> 725D ™)

TEST----~~ MATRIX ACTUAL FOUND

FUSIONO1 SOLID 250“\0

FUSIONO1 sooio __ w2 27RY
FUSTONO1 son 2.228% 2.1852

UNIT
N/A g/L

g/L
N/A g/l

Final page for worklist # 1360

oitrar) Oé““fb/tf—ﬂ G- 2298

Analyst Signature |} “ Date

Ny, 5,0-45

\_/Analyst Signature ' Date

300 QW)

S e fn Zm(wﬂ( ton_ Sooydle & Qup G wntls o

Aonk 4 o Ry Lo &D (o ©

d Qo m&ﬁmr CNETIN VN 2L r‘\f

N i)m& N e D60 H0maed

AN AT RIS Ty

N MMI\\J WK

Units shown for QC (SPK & STD} may not rqﬂect the actual units. DL = Detection Limit, S = Worklist Slot Number.

R = Replicate Number, A = Aliquot Code.

T-22-95
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worklistrpt Version 2.0 02/21/95 Page: 1

_ WHC-SD-WM-Dp- //S,
w1570 | ) BCORE Daty Fatey Feltotats for Worklist# 1570

Analyst: BDY Instrument: DSCO | Book # —
Method: LA-514-113 Rev/Mod  —
Worklist Comment: Calculated dry DSC for C-204. bdv

GROUP PROJECT S TYPE SAMPLE# RA------- TEST-=----- MATRIX ACTUAL FOUND DL UNIT
95000069 C-204 1 SAMPLE $95T000966 O Dsc-02 SOLID N/A @ Joules/g Dry
L4
95000069 C-204 2 DUP $95T000966 O DsC-02 SOLID g @ N/A Joules/g Dry
4 7

Data _a,n‘hgud ¢ Wit de D;)r Final page for worklist # 1570
s
+ W’\d‘ na \‘ﬂ,ﬁﬁnbwi’lt { //:3/ 75

Analyst Slgnature\—jate ! Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.

a7



worklistrpt Version 2.0 02/21/95 AL SD»WM-DP—[K_(_ , REV._L Page: 1
9 1 .'4 .
WY LABCORE Data Entry Template for Worklist# 1489

Analyst: KRM Instrument: TOCO1 Book # ,s~2F Trc
L40 - : JeAMIT TOS
Method: LA-342-100 Rev/Mod A-D ~ 9%

Worklist Comment: @TICTOC1 C-204 KRM

GROUP PROJECT S TYPE SAMPLE# RA mommm-- JEST------ MATRIX ACTUAL  FOUND DL UNIT
1 BLNK aTICTOC TIC-02 soLID ) 2.6 N/A _ ug/g
1 BLNK aTICTOC TOC-02 SOLID / 397 N/A_ ug/g
2 Z
2 STD aTICcTOC! TIC-02 soLlp  6-80F % S.Y0s N/A _ ug/g
x 2
2 sTD ATICTOCT TOC-02 soLlp B0 2.78e N/A ug/g
9,365 >
95000069 C-204 3 SAMPLE S95TO00981 O  ATICTOCH TIC-02 SOLID N/A 26F 0 5.0 Ly
T
95000069 C-204 3 SAMPLE  S95T000961 0  @Tictoc! TOC-02 SOLID R _BoD uare
3 Z
95000069 C-204 4 pup $95T00096T O  WTICTOCT TIC-02 souip_D.3ée” BL/3F N/A___ ug/g
P L
95000069 C-204 4 DUP $95T000961 ©  @TICTOCT TOC-02 soun LB 7 130 N/A  ug/g
95000069 C-204 5 SPK $95T000961 0  &TICTOCT TIC-02 sourp /oo 713 wa ugrg
95000069 ¢-204 5 sPK $95T000961 0  @TICTOCT Toc-02 soLiIp /0O A0 wa ugrg
28,Y
$5000069 C-204 6 SAMPLE S95T000963 0  &TICTOC! TIC-02 SOLID N/A [ 50F 5.0 ug/a
14
95000069 C-204 6 SAMPLE $95T000963 O  &TICTOCT TOC-02 SOLID N/A 9./6¢ BOOugsq
1. 07 E+ —
/38" M+ RS 6-5-95
95000069 C- 204 7 DUP S95T000963 0  GTICTOCT TIC-02 soLip /- : N/A  ug/g
Q187 ’-jij;s' s 6-5-95
95000069 C-204 7 pup $95T000963 0  GTICTOCT TOC-02 soLip 7 /EE7 L 0O N/A ug/g
-

Final page for worklist # 1489

/“’WW 4o 455 o o (-9

"~ Analyst Signature Date Analyst Signature Date
Revsewed E0 Lo@f a5

Data Entry Comments:

Notibicodions ot TOC i+ S eyceed was made by (i

on 6/5a54+0 Tokn M. Conner, eresect cootdinatol éﬁpig:aimlgm
- 5-95
f%uppor\hng Aade tecluded i Hhis dotw group. NS B-Ga age

6645

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

pida



WHC-SD-WM-DP-_/ /JC. REV. )

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
<<< BLANK ANALYSIS »>>>

Sample: BLK Date: 06/03/95 Time: 17:13:24
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = BLK Max Readings = 22
Blank Value = N/A % Difference = 10
== Reading ==== Analysgis Time ==== Coulometer ==== % Difference ==
1 0.51 0.10 0.00
2 1.01 0.20 50.00
3 1.51 0.40 50.00
4 2.01 0.70 42 .86
5 2.51 0.80 22,22
6 3.00 1.10 18.18
7 3.50 1.10 0.00
8 4 .00 1.30 15.38
S 4.50 1.40 7.14
10 5.00 1.50 6.67
11 5.50 1.60 6.25
12 6.00 1.70 5.88
13 6.50 1.80 5.56
14 7.00 1.90 5.26
15 7.50 2.00 5.00
16 8.00 2.10 4.76
17 8.50 2.10 0.00
18 5.00 2.20 4 .55
19 9.50 2.30 4,35
20 10.00 2.40 4 .17
21 10.50 2.50 4.00
22 11.00 2.60 3.85
BLANK VALUE = 2.6 micrograms carbon
BLANK FACTOR = 2.6 / 10.99963 = +2.4E-01 ug/min Carbon

/77/ /

. . 2.6
Sample Run By;# 7 7/~ 6 200
KR MONTEITH 00000

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT,
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 44 TO .

he)



WHC-S
TOC- TOTAL ORGANI

SD-WM-DP-_
C CARBON

TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

15 REV._

T

ALYSIS REPORT

Sample: BLK Date: 06/03/95 Time: 17:25:21
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = BLK Max Readings = 22
Blank Value = N/A Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.00 0.00
2 1.01 4.40 1060.00
3 1.50 13.20 66.67
4 2.00 18.590 30.16
5 2.50 22.30 15.25
6 3.00 23.80 6.30
7 3.50 25.00 4.80
8 4.00 26.00 3.85
S 4.50 27.30 4.76
10 5.00 28.80 5.21
11 5.50 29.50 2.37
12 6.00 30.40 2.96
13 6.50 31.30 2.88
14 7.00 31.90 1.88
15 7.50 32.70 2.45
16 8.00 33.20 1.51
17 8.50 33.70 1.48
18 9.00 34.20 1.46
19 9.50 34.60 1.16
20 10.00 35.00 1.14
21 10.50 35.40 1.13
22 11.00 35.70 0.84

BLANK VALUE = 35.7 micrograms carbon

BLANK FACTOR = 35.7 / 10.99976 = +3.25E+00 ug/min Carbon

<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!lissss

Sample Run By:

KR MONTEITH

59

006000



WHC-SD-WM-DF- /5, REV./_

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

N

KR MONTEITH

ug/min Carbon

g/L Carbon
Molar Carbon

Sample: STD Date: 06/03/95 Time: 17:38:37
Sample Size = 750 ulL Analyst
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C % Difference = 10
== Reading ==== Analysisg Time ==== Coulometer ==== % Difference
1 0.51 0.10 0.00
2 1.01 63.60 995.84
3 1.51 183.70 66.47
4 2.01 292.90 35.23
5 2.51 350.70 16.48
) 3.01 378.80 7.42
7 3.51 390.20 2.92
8 4.01 395.50 1.34
9 4.50 398.40 0.73
190 5.00 399.80 0.35
11 5.51 400.90 0.27
12 6.01 401.80 0.22
13 6.50 402.50 0.17
14 7.00 403.00 0.12
15 7.50 403.50 0.12
16 §.00 404 .30 0.20
17 8.50 405.40 0.27
18 9.00 406 .10 0.17
19 9.50 406.70 0.15
20 10.00 407.00 0.07
21 10.50 407.50 0.12
22 11.00 407.80 0.07
USER INPUT BLANK VALUE
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTOR = 2.6£39941 / 10.99976 = +2.4E-01
SAMPLE RESULTS:
{ 407.8 - 2.640176 ) {1)/{750) = +5.402E-01
( 407.8 - 2.640176 ) {(1)/{750) (12) = +4 .502E-02
Sample Run By:
KR MCNTEITH 0000

Sa



WHC-SD-WM-DP-//S__, REV,/

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: STD Date: 06/03/95 Time: 17:50:26
Sample Size = 250 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 2.25 ug/minute C % Difference = 10

== Reading ==== BAnalysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.00 0.00
2 1.01 _ 38.00 100.00
3 1.51 279.20 B6.39
4 2.00 563.90 50.49
5 2.50 656.00 14 .04
6 3.00 683.70 4,05
7 3.50 693.00 1.34
8 4.00 700.90 1.13
9 4.50 709.50 1.21
1Q 5.00 714 .20 0.66
11 5.50 717.60 0.47
12 6.00 719.20 0.22
13 6.50 721.10 0.26
14 7.00 722.20 0.15
15 7.50 723.40 0.17
16 8.00 724,50 0.15
17 8.50 725.70 0.17
18 9.00 726.60 0.12
19 9.50 727.60 0.14
20 10.00C 728.40 0.11
21 10.50 729.20 0.11
22 11.00 730.10 0.12

USER INPUT BLANK VALUE

BLANK VALUE = 35.74921 micrograms carbon

BLANK FACTOR = 35.74921 / 10.99976 = +3.3E+00 ug/min Carbon
SAMPLE RESULTS:

( 730.1 - 35.74643 ) (1)/(250) = +2.777E+00 g/L Carbon

( 730.1 - 35.74643 ) (1)/(250) (12) = +2.315E-01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!s>>>

Sample Run By:

KR MONTEITH 00000

52



wHe-so-wm-DF-_)) S, REV, /

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

KR MONTEITH

ug/min Carbon

Sample: 961 Date: 06/03/95 Time: 18:02:14
Sample Size = 1 ul Analyst
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference
1 0.51 0.50 0.00
2 1.01 7.40 93.24
3 1.51 35.90 79.39
4 2.00 107.40 66,57
5 2.50 218.90 50.94
) 3.00 328.40 33.34
7 3.50 400.00 17.5%0
g 4.00 436.40 8.34
9 4 .50 451.20 3.28
10 5.00 458.80 1.66
11 5.50 462.10 0.71
12 6.00 464 .80 0.58
13 6.50 466.30 0.32
14 7.00 467 .70 0.30
15 7.50 468 .80 0.23
16 8.00 469,90 0.23
17 8.50 471.00 0.23
18 9.00 471 .80 0.17
19 9.50 472.90 0.23
20 10.00 473.50 0.13
21 10.50 474 .00 0.11
22 11.00 474,60 0.13
USER INPUT BLANK VALUE
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTOR = 2.639941 / 10.99976 = +2.4E-01
SAMPLE RESULTS:
({ 474.6 - 2.640176 ) (1) /(1) = +4 . 720E+02
( 474.6 - 2.640176 ) (1) /(1) (12) +3.933E+01
Sample Run By:
KR MONTEITH 00000
. I*J&
kT
P’ A /5
V}AT 0660g = 7AVE 53

g/L Carbon
Molar Carbon



WHC-SD-WM-DP-_/ / 5/ REV, /
TOC- TOTAL QORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 961 Date: 06/03/95 Time: 18:14:38
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 ' Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C ¥ Difference = 190

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.40 0.00
2 1.01 20.60 98.06
3 1.50 203.70 89.89
4 2.00 631.60 67.75
5 2.50 1173.70 46,19
6 3.00 1732.80 32.27
7 3.50 2226.70 22.18
8 4.00 2652.30 16.05
9 4 .50 3064 .30 13.45
10 5.00 3434.00 : 10.77
11 5.50 3748.390 8.40
12 6.00 3998.20 6.24
13 6.50 4185.10 4.47
14 7.00 4320.60 3.14
15 7.50 4413 .20 2.10
le 8.00 4477.30 1.43
17 8.50 4522 .80 1.01
18 9.00 4552.90 0.66
19 9.50 4573.70 0.45
20 10.00 4589.00 0.33
21 10.50 4598.20 0.20
22 11.00 4605.50 ¢.16

USER INPUT BLANK VALUE
BLANK VALUE = 35.74921 micrograms carbon
BLANK FACTOR = 35,74921 / 10.99976 = +3.3E+00 ug/min Carbon

SAMPLE RESULTS:
( 4605.5 - 35.74603 ) {1)/{(1) +4 .5698E+03 g/L Carbon

{ 4605.5 - 35.74603 ) (1)/{1) {12) +3.8081E+02 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!is>>»>

non

Sample Run By:

KR MONTEITH 00000

J)A.'T'A' 'O(D@C)}:— C.C?f?&‘y
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TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

WHC-SD-WM-DP- _ﬂg REV. J_

TICTOC REV 2.0

Sample: 961 Date: 06/03/95 Time: 18:28:14
Sample Size = 1 ulL Analyst KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 2.70 0.00
2 1.01 9.90 72.73
3 1.51 25.60 61.33
4 2.00 47,20 45.76
5 2.50 65.20 27.61
6 3.00 77.30 15.65
7 3.50 84.70 8.74
8 4.00 88.60 4.40
9 4.50 91.60 3.28
10 5.00 94.10 2.66
11 5.50 95.80 1.77
12 6.00 97.40 1.64
i3 6.50 98.70 1.32
14 7.00 99.80 1.10
15 7.50 100.90 1.09
16 8,00 101.50 0.98
17 8.50 102.70 0.78
18 9.00 103.60 0.87
19 9.50 104.10C 0.48
20 10.00 104 .8C 0.67
21 10.50 105.30 0.47
22 11.00 105.80 0.47
USER INPUT BLANK VALUE :
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTCR = 2.639941 / 10.99976 = +2.4E-01 ug/min Carbon
SAMPLE RESULTS:
{ 105.8 - 2.640176 ) (1) /(1) = +1.032E+02 g/L Carbon
{ 105.8 - 2.640176 ) (1)/(1) (12) +8.597E+00 Molar Carbon
Sample Run By:
ﬂk KR MONTEITH 00000
e |

' v
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o
WHC-SD-WM-DP-_) |G ,REV._/
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 961 Date: 06/03/95 Time: 18:40:33
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.00 0.00
2 1.01 20.10 100.00
3 1.51 116.10 82.69
4 2.01 308.10 62.32
5 2.50 491 .60 37.33
6 3.00 £31.40 22.14
7 3.50 735.10 14 .57
8 4.00 823.60 10.26
9 4.50 893.80 7.85
10 5.00 958.20 6.72
11 5.50 1011.50 5.27
12 6.00 1055.20 4 .14
13 6.50 1093.90 3.54
14 7.00 1125.30 2.79
15 7.50 1152.60 2.37
16 8.00 1179.30 2.26
17 8.50 1199.80 1.72
18 9.00 1216.80 1.39
19 9.50 1229.70 1.05
20 10.00 1239.80 0.81
21 10.50 1247.60 0.63
22 11.00 1253.10 0.44

USER INPUT BLANK VALUE
BLANK VALUE = 35.74921 micrograms carbon
BLANK FACTOR = 35.74921 / 10.99976 = +3.3E+00 ug/min Carbon

SAMPLE RESULTS:
( 1253.1 - 35.75198 ) {1)/(1) +1.2173E+03 g/L Carbon

({ 1253.1 - 35.75198 ) (1)/(1) (12) +1.0145E+02 Molar Carbon
«<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!llisss>>

¢ Sample Run By:
Y] KR MONTEITH 0000C0
¥

/f DVGR. A B
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WHC-SD-WM-DP-_//5  REV. £

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 961 Date: 06/03/95 Time: 18:53:05
Sample Size = 1 ul Analyst KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 5.50 0.00
2 1.01 21.40 74,30
3 1.50 33.20 35.54
4 2.00 48.70 31.83
5 2.50 62.60 22,20
& 3.00 74.00 15.41
7 3.50 80.70 8.30
8 4.00 84.20 4.16
9 4.50 86.40 2.55
1G 5.00 87.50 1.26
11 5.50 88.50 1.13
1z 6.00 89.20 g.78
13 6.50 89.90 0.78
14 7.00 90.60 0.77
15 7.50 81.10 0.55
16 8.00 91.60 0.55
17 8.50 92.10 0.54
18 9.00 92.50 0.43
19 9.50 93.10 0.64
20 10.00 93.50 0.43
21 10.50 93.80 0.32
22 11.00 94.30 0.53
USER INPUT BLANK VALUE
BLANK VALUE = 2.639%41 micrograms carbon
BLANK FACTOR = 2.639941 / 10.99976 = +2.4E-01 ug/min Carbon
SAMPLE RESULTS:
( 94.3 - 2.639736 ) (1)/(1) = +9.17E4+01 g/L Carbon
( 94.3 - 2.639736 ) (1)/(1)(12) = +7.64E+00 Molar Carbon
Sample Run By:
KR MONTEITH goooo

*‘C)Osgﬁ: 9,3653

S/



L
WHC-SD-WM-DP-_//> ,REV. /.

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 961 Date: 06/03/95 Time: 20:00:37
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.10 0.00
2 1.01 17.30 99.42
3 1.50 107.10 83.85
4 2.00 300.20 64 .32
5 2.50 504.60 40.51
6 3.00 667.80 24 .44
7 3.50 786.90 15.14
8 4.00 883.30 10.91
S 4.50 968.30 8.78
10 5.00 1045.00 7.34
1t 5.50 1117.80 6.51
12 6.00 1182.10 5.44
13 6.50 1237.50 4.48
14 7.00 1287.70 3.90
15 7.50 1330.80 3.24
16 8.00 1368.20 2.73
17 8.50 1398.50 2.17
18 9.00 1423.60 1.76
19 9.50 1443.70 1.38%
20 10.00 1460.50 1.15
21 10.50 1472.30 0.84
22 11.00 1482.40 0.64

USER INPUT BLANK VALUE
BLANK VALUE = 35.74921 micrograms carbon
BLANK FACTOR = 35.74921 / 10.99976 = +3.3E+00 ug/min Carbon

SAMPLE RESULTS:

( 1482.4 - 35.74603 Y (1)/(1) +1.4467E+03 g/L Carbon

{ 1482.4 - 35.74603 } (1)/(1) (12) = +1.2055E+02 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!ilss>>

Sample Run By:

KR MONTEITH 00coo0

X ’00995: [ 485



Sample: 961 ©Duf Date: 06/03/95 Time: 20:16:28
Sample Size = 1 ul Analyst
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference
1 0.51 0.00 0.00
2 1.01 8.80 100.00
3 1.51 17.30 49.13
4 2.00 29,20 40,75
5 2.50 43.40 32.72
6 3.00 53.50 18.88
7 3.50 58.30 8.23
8 4.00 61.20 4.74
9 4.50 62.50 2.08
10 5.00 63.40 1.42
11 5.50 64.30 1.40
12 6.00 65.00 1.08
13 6.50 65,50 0.76
14 7.00 66.00 0.76
15 7.50 66.50 0.75
16 8.00 67.10 0.89
17 8.50 67.30 0.30
18 9.00 67.70 0.538
19 9.50 68.10 0.59
20 10.00 68.50 0.58
21 10.50 .68.90 0.58
22 11.00 69.30 0.58
USER INPUT BLANK VALUE
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTOR = 2.639941 / 10.99976 = +2.4E-01
SAMPLE RESULTS:
( 9.3 - 2.639472 ) (1)/(1) = +6.67E+01
( 69.3 - 2.639472 ) (1)/(1) (12) +5.56E+00
Sample Run By:
KR MONTEITH 00000
&9

WHC-SD-WM-DP-_//5 REV. /.
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

KR MONTEITH

#1_005%25 - R /3r 3

ug/min Carbon

g/L Carbon
Molar Carbon



.
WHC-SD-WM-DP-// 5, REV._/

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 961 U,L9Q Date: 06/03/95 Time: 20:34:28
Sample Size = 1 ulL Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.10 0.00
2 1.01 30.00 99.67
3 1.51 156.60 80.84
4 2.00 347.60 54 .95
5 2.50 505.60 31.25
6 3.00 £22.90 18.83
7 3.50 709.70 12.23
- 8 4 .00 781.50 9.19%
9 4.50 838.30 6.78
10 5.00 886.20 5.41
11 5.50 925.30 4,23
12 6.00 957.90 3.40
13 6.50 985,90 2.8B4
14 7.00 100%.60 2.35
15 7.50 1030.20 2.00
16 8.00 1048.20 1.72
17 8.50 1062.50 1.35
18 9.00 1074 .20 1.09
19 9.50 1083.40 0.85
20 10.00 1091.20 0.71
21 10.50 1096.80 0.51
22 11.00 1101.50 0.43
USER INPUT BLANK VALUE
BLANK VALUE = 35.74921 micrograms carbon ‘
BLANK FACTOR = 35.74921 / 10.393976 = +3.3E+00 ug/min Carbon

SAMPLE RESULTS:
( 1101.5 - 35.7496 ) (1)/(1) +1.0658E+03 g/L Carbon
{ 1101.5 - 35.7496 ) (1)/(1) (12) = +8.8813E+01 Molar Carbon

Sample Run By:

KR MONTEITH 00000

A~qad£%g:,h30rf (]



Sample:

Sample Size
Dil Factor
Blank ID #

961 + SPK

WHC-SD-WM-DF-__J 5 REV. /

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

1 ul
i

(I ]

Date: 06/03/95

Time:

Analyst

Min Readings
Max Readings
Difference

+2 .4E-

Blank Value = .24 ug/minute C %
== Reading ==== Analysis Time ==== Coulometer ====
1 0.51 .60
2 1.01 17.80
3 1.51 50.30
4 2.00 81.10
5 2.50 103.70
6 3.00 116.70
7 3.50 122.10
8 4.00 125.10
9 4.50 126.70
10 5.00 127.90
11 5.50 128.90
12 6.00 129.60
13 6.50 130.30
14 7.00 131.00
15 7.50 131.50
16 8.00 132.10
17 8.50 132.60
18 9.00 133.20
19 9.50 133.60
20 10.00 134.10
21 10.50 134.60
22 11.00 135.10
USER INPUT BLANK VALUE
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTOR = 2.639941 / 10.99976 =
SAMPLE RESULTS:
( 135.1 - 2.639971 ) (1)/(1) =
( 135.1 - 2.639971 ) (1)/(1) (12) =

Sample Run By:

20:47:2

21
11

COOO0CO0OO0O OO OO COORNE

8

KR MONTEITH

22
22
10

% Difference

0.
96.
64 .
37.

00
63
61
98
.79
.14
42
.40
.26
.54
.78
.54
.54
.53
.38
.45
.38
.45
.30
.37
.37
.37

01 ug/min Carbon

+1.325E
+1.104E

+02
+01

KR MONTEITH

*h-oiﬁgﬁy-f ,/wa

JEAIR

00

Go0

g/L Carbon
Molar Carbon

35 - 2.0A) - (q4.3-2.c=4)(o-‘73873§!
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\WHG-SD-WM-DP- _/ /S REV._/

‘TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 961 + SPK Date: 06/03/95 Time: 20:59:21
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.00 0.00
2 1.01 53.20 100.00
3 1.50 311.10 82.90
4 2.00 635.10 51.02
5 2.50 875,30 27.44
6 3.00 1037.60 15.64
7 3.50 1156.00 10.24
8 4.00 1254.10 7.82
9 4.50 1340.40 6.44
10 5.00 1414 .30 5.23
11 5.50 1477.40 4,27
12 £.00 1528.60 3.35
13 6.50 1565.80 2.62
14 7.00 1605.50 2.22
15 7.50 1636.00 1.86
16 8.00 1662.80 1.61
17 B8.50 1685.80 1.36
18 9.00 1704.50 1.1¢
1% 9.50 1719.60 0.88
20 10.00 1732.30 0.73
21 10.50 1742 .30 0.57
22 11.00 1750.50 0.47

USER INPUT BLANK VALUE

BLANK VALUE = 25.74921 micrograms carbon

BLANK FACTOR = 35.74921 / 10.99976 = +3.3E+00 ug/min Carbon
SAMPLE RESULTS:

( 1750.5 - 35.74921 ) (1)/(1) = +1.7148E+03 g/L Carbon

( 1750.5 - 35.74921 ) {(1}/(1)(12) = +1.4290E+02 Meclar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!is>s>

Sample Run By:

KR MONTEITH 00000

! o ' ' U . '
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Sample: 963 Date: 06/03/95 Time: 21:11:19
Sample Size = 1 ul Analyst
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference
1 0.51 5.90 0.00
2 1.01 15.60 62.18
3 1.51 47.60 67.23
4 2.00 87.20 45 .41
5 2.50 115.10 24 .24
6 3.00 129.60 11.19
' 7 3.50 135.80 4 .57
8 4.00 138.80 2.16
9 4.50 140.60 1.28
10 5.00 142.10 1.06
11 5.50 143.10 0.70
12 6£.00 144.00 0.62
i3 6.50 144 .80 0.55
14 7.00 145.60 0.55
i5 7.50 146 .40 0.55
16 8.00 147.10C 0.48
17 8.50 147.70 0.41
18 9.00 148.40 0.47
19 5.50 148.90 0.34
20 10.00C 149.50 0.40
21 10.50 150.10 0.40
22 11.00 150.60 0.33
USER INPUT BLANK VALUE
BLANK VALUE = 2.63%%41 micrograms carbon
BLANK FACTOR = 2.639941 / 10.99976 = +2.4E-Q1
SAMPLE RESULTS:
{ 150.6 - 2.639033 ) (1)/(1) = +1.480E+02
( 150.6 - 2.639033 ) (1)/(1) (12) +1.233E+01
Sample Run By:
KR MONTEITH 00000
s
. 384 63

WHC-SD-WM-DF- )(_}_&ﬁ\i._j

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

*‘-Of/0-7£ =

KR MONTEITH

ug/min Carbon

g/L Carbon
Molar Carbon



WHC-SD-WM-DP-_//5_ REV.Z

TCC~ TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 963 Date: 06/03/95 Time: 21:24:25
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.00 0.00
2 1.01 12.30 100.00
3 1.50 100.00 87.70
4 2,00 270.20 62.99
5 2.50 410.50 34.18
6 3.00 509.90 19.49
7 3.50 588.70 13.39
8 4.00 656.10 10.27
9 4.50 715.30 8.28
10 5.00 768.80 6.96
11 5.50 8l6.20 5.81
12 6.00 854.20 4.45
13 6.50 888.50 3.86
14 7.00 918.60 3.28
15 7.50 943 .40 2.63
16 8.00 963.90 2.13
17 8.50 880.10 1.65
18 5.00 992.80 1.28
13 9.50 1002.00 0.92
20 10.00 1008.80 0.67
21 10.50 1014.1¢C 0.52
22 11.00 1017.80 0.36

USER INPUT BLANK VALUE

BLANK VALUE = 35.74921 micrograms carbon _
BLANK FACTOR = 35.74%21 / 10.99976 = +3.3E+00 ug/min Carbon
SAMPLE RESULTS:

( 1017.8 - 35.75198 ) (1)/(1) = +9.8205E+02 g/L Carbon

( 1017.8 - 35.75198 ) (1) /(1) (12) = +8.1837E+01 Molar Carbon

<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!s>>s

Sample Run By:

KR MONTEITH 00000

7 Lo
*_0/079 = 4. /86 7 a¥s!



WHC-SD-WM-DP-_//5 ,REV._/

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTCC REV 2.0

Sample: 963 Date: 06/03/95 Time: 21:38:42

Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.60 0.00
2 1.01 10.40 94 .23
3 1.50 33.90 ' 69.32
4 2.00 58.10 41 .65
5 2.50 76.00 23.55
6 3.00 86.90 12.54
7 3.50 92.80 6.36
8 4.00 95.80 3.13
9 4 .50 97.80 2.04
10 5.00 88.%90 i.11
11 5.50 100.00 1.10
12 6.00 100.920 0.89
13 6.50 101.60 0.69
14 7.00 102.30 0.68
15 7.50 102.80 0.49
16 8.00 103.50 0.68
17 8.50 104.10 0.58
18 2.00 104 .60 0.48
19 9.50 105.20 0.5%
20 10.00 105.70 0.47
21 10.50 106.20 0.47
22 11.00 106.70 0.47

USER INPUT BLANK VALUE
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTOR = 2.639941 / 10.99976 = +2.4E-01 ug/min Carbon

SAMPLE RESULTS:

( 106.7 - 2.639707 ) (1) /(1) = +1.041E+02 g/L Carbon
( 106.7 - 2.639707 ) (1)/(1) (12) = +8.672E+00 Molar Carbon

Sample Run By:

KR MONTEITH 00000

—JNS 'dﬂ)97;?: /_071'¢ : e
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\WHC-SD-WM-DP- j/5 REV./

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 963 Date: 06/03/95 Time: 21:50:45
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor . =1 Min Readings = 22
Blank ID $# = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 ' 0.51 0.00 0.00
2 1.01 9.30 100.00
3 1.51 65.90 85.89
4 2.00 207.40 68.23
5 2.50 394 .40 47.41
6 3.00 554 .80 28.91
7 3.50 681.30 18.57
8 4.00 780.20 12.68
9 4.50 862.50 9.54
10 5.00 933.80 7.64
11 5.50 1C002.60 6.86
12 6.00 1068.10 6.13
13 6.50 : 1127.90 5.30
14 7.00 1182.80 4.64
15 7.50 1230.30 3.86
16 8.00 1273.90 3.42
17 8.50 1312.40 2.93
18 9.00 1345.60 2.47
19 9.50 1374 .30 2.09
20 10.00 1398.80 1.75
21 10.50 1419.90 1.495
22 11.00 1437.20 1.20
USER INPUT BLANK VALUE
BLANK VALUE = 35.74921 micrograms carbon
BLANK FACTOR = 35.74921 / 10.99976 = +3.3FE+00 ug/min Carbon
SAMPLE RESULTS:
( 1437.2 - 35.74365 ) {(1)/(1) = +1,4015E+03 g/L Carbon
( 1437.2 - 35.74365 ) (1)/(1) (12) = +1.1679E+02 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!!>>5>
/
4 N Q‘b‘b}\‘? Sample Run By:
T ldg KR MONTEITH 00000

—
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Sample: 963 Date: 06/03/95% Time: 22:03:31
Sample Size = 1 ul Analyst
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = .24 ug/minute C Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference
1 0.81 14.60 0.00
2 1.01 26.00 43,85
3 1.51 46.20 43,72
4 2.01 69.30 33.33
5 2.51 86.60 19.98
6 3.00 96 .50 10.26
7 3.50 101.00 4.46
8 4.00 . 103.70 2.60
9 4.50 105.70 1.89%
10 5.00 107.10 1.31
11 5.50 108.20 1.02
12 6.00 108.30 1.01
13 6.50 110.20 0.82
14 7.00 111.10 0.81
15 7.50 111.80 0.63
16 8.00 112.70 0.80
17 8.50 113.40 0.62
18 5.00 114.10 0.61
19 9.50 114.60 0.44
20 10.00 115.30 0.61
21 10.50 115.50 0.52
22 11.00 116 .50 0.52
USER INPUT BLANK VALUE
BLANK VALUE = 2.639941 micrograms carbon
BLANK FACTOR = 2.639%41 / 10.3%9976 = +2.4E-01
SAMPLE RESULTS:
( 116.5 - 2.639971 1)/ (1) = +1.139E+02
{ 116.5 - 2.639971 1) /(1) {(12) +9.488E+00
Sample Run By:
KR MONTEITH 00000

Jw\"k
&*‘*\

WHC-SD-WM-DP-_/ /S Rev. /

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

.00‘??9 =

KR MONTEITH

J 2l

&/

ug/min Carbon

g/L Carbon
Molar Carbon



SD-WM-DP-_//%  REV./

TCC- TOTAL ORGAN?% CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 963 Date: 06/03/95 Time: 22:16:34
Sample Size = 1 ul Analyst : KR MONTEITH
Dil Factor =1 Min Readings = 22
Blank ID # = Max Readings = 22
Blank Value = 3.25 ug/minute C % Difference = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 0.51 0.30 0.00
2 1.01 16.00 98.13
3 1.51 86.20 ' 81.44
4 2.00 224 .80 61.65
5 2.50 348.40 35.48
6 3.00 441 .60 21.11
7 3.50 520.10 15.08
8 4.00 590.90 11.398
9 4.50 653.40 9.57
10 5.00 712.80 8.33
11 5.50 766 .80 7.04
12 6.00 814.10 5.81
13 6.50 854,90 4.77
14 7.00 890.20 3.97
15 7.50 920.30 3,27
16 8.00 945.00 2.61
17 8.50 964 .30 2.00
18 9.00 978.20 1.42
19 9.50 988.20 1.01
20 10.00 9395.00 0.68
21 10.50 $995.80 0.48
22 11.00 1003.40 0.386

USER INPUT BLANX VALUE

BLANK VALUE = 35.74921 micrograms carbon

BLANK FACTOR = 35.74921 / 10.99976 = +3.3E+00 ug/min Carbon
SAMPLE RESULTS:

{ 1003.4 - 35.74326 ) (1)/(1) = +9.6766E4+02 g/L Carbon

( 1003.4 - 35.74326 ) {(1)/(1)(12) = +8.0638E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbon!!!!l>>>>

Sample Run By:
w KR MONTELTH 00000

00995 = N ET
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worklistrpt Version 2.0 02/21/95 WHG-SD-WM-DP—V ) )Lg HEV_ J Page: 1
PO 1, ABCORE Data Entry Template for Worklist# 1397

Analyst: Z EZ( Instrumegt AB0OO _/ {g Book # J0'{ B=57
249 h) e WP 7% ¢
Method: LA-508-101 Rev/Mod 4=X [

Worklist Comment: If dose rate warrents, run under RWP 273, SLF

GROUP PROJECT S TYPE SAMPLE# RA ---=--- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 8TD DALPHADT ALPRAC1T SOLID N/A uCi/g

1 STD FALPHADT ALPHAQ1E soLID N/A % Ct., Error

2 BLNK-PREP DALPHAQY ALPHAQM SOLID N/A uci/g

2 BLNK-PREP FALPHAOY ALPHAQ1E SoLID N/A % Ct, Error

3 BLNK/BKG 1c TALPHAO1 ALPHAO1 SOLID N/A uci/sg
95000069 C-204 4 SAMPLE $95TO00879 O F RALPHAO1 ALPHADY SOLID N/A uCifg
95000069 C-204 4 SAMPLE S95T000879 O F IALPHADY ALPHADME SOLID N/A % Ct. Error
95000069 C-204 5 DUP S$95T000879 O F QALPHAD1 ALPHAO1 SOLID N/A uCi/yg
95000069 C-204 5 DUP S95T000879 O F QALPHADT ALPHAGME SOLID N/A % Ct. Error
9500006% C-204 6 SPK S95T00087Y9 O F  QALPHAGT ALPHAO1 SOLID N/A uci/g
93000069 C-204 7 SAMPLE §95T000882 0 F BALPHADT ALPHAQY SOLID N/A uCi/g
95000069 C-204 7 SAMPLE $93T000882 O F SALPHAG1 ALPHAOIE SOLID N/A % Ct. Error
95000069 C-204 8 pup $95T000882 0 F RALPHAD1 ALPHAD1 SOLID N/A uCi/g
95000069 C-204 8 pup $957000882 O F QALPHAD1 ALPHAO1E SOLID N/A % Ct. Error

. Final page for worklist # 1397
i dhes 77/14 S L -5 Mm« L JLL Cq /295

Analyst Signature 7 Date Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquor Code.

B



PLACE ANALYTICAL CARD IN BCX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP- | 1O REV,_|

AT : LA-508-101 (D-2)

LA-548-101 (A-3) LIQUIDS STANDARD I REPLICATE
2 DETECTOR NUMBER g o ‘1B
{DISH SIZE 1,2,0r 5 (MS)]. 2
: (TC)}}-: 13730
{CT) . 30
&%@%’% BACKGROUND in cpm {BKG) 0.4
“ISAMPLE SIZE in mL ~(SS) 10.000
HDILUTION FACTOR (DF)|| i 1
- IDIGEST DILUTION FACTOR (DRI~ 1
SSHEFFICIENCY FACTOR {EFF)| 0.2104 0.2104
:-1Le, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 126.600 123.933
%]Sample Concentration in pCi/L. 2.71E-02 BOOK#
Replicate Concentration in pCi/L 265E-02] 107852
Average Concentration in pCifl 2.681 le
1Rs (Sample Count Rate) = (TC /CT)-BKG
ALPHA TOTAL uCi/L = Rs " 1000mL/L * DF * DDF / ( EFF * SS * 2220000dpm/uCi )
ALPHA TOTAL pCifmL = ALPHA TOTAL uCi/L / 1000mL/L
Relative Counting Error = [[(The Square Rootof TC + BKG * CT} / (TC-BKG *CT)|]*1.86 * 100
ADetection Levels and Less Than Values are determined from Procedure LA-508-002.
v RESULTS v
[ALPHA TOTAL in uCifrmL_ (Average) = 2.68E-05 DETECTION
LEVEL
1.35E-07
|RELATIVE COUNTING ERROR = 3.2% pCi/mL
Data Entry by: 4 ) . Date: 05/17/95
roved by: /e Date: 5/
Form 508101_C Rev. 1.3 N Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DF-//5_ REV./.

AT : LA-508-101 (D-2)

LA-548-101 (A-3) SOLIDS BLANK i REPLICATE

' DETECTOR NUMBER B L b
-|DISH SIZE 1,2,0r5 (MS) 2[ 2
S TOTAL COUNTS (TC) Lo g
2 ICOUNT TIME in MINUTES cnl ; 30
_m@g BACKGROUND in cpm (BKG) 0.4
- |[SAMPLE SIZE in mL (SS) 0.100
“ANDILUTION FACTOR {DF)}; 23 1
- |DIGEST GRAMS of SOLIDS/L (DgIL)fi 20536 2.0536
JEFFICIENCY FACTOR (EFF) 0.2104 0.2104
:jiLc, Rmax, or Rs {SAMPLE RATE) as APPROPRIATE 0.269 0.269

i Sampie Concentration in uCilg < 2.81E-03 BOOK#

-|Replicate Concentration in pCilg < 281ED3} 0

_Maximum Concentration in uCilg < 2.8090E-03}

Rs (Sample Count Rate) = (TC /CT)-BKG
ALPHA TOTAL uCilg = Rs ™ 1000mi/L * DF / ( EFF * SS " Dg/L * 2220000dpm/uCi)

Relative Counting Error = [|(The Sguare Rootof TC + BKG *CT) / (TC-BKG * CT)|]* 1.96 * 100

10:'36@!% 2 Detection Levels and Less Than Values are determined from Procedure LA-508-002.
v RESULTS v
[ALPHA TOTAL __ inyuCilg __ (Maximum) = < 2.81E-03 DETECTION
LLEVEL
LESS Than Value was Determined from Lc.
} 6.56E-03
[RELATIVE COUNTING ERROR = 500.0% uCilg
)

Data Entry by: s £, Al Date: 05/17795

pproved by: LA Date: s//8/9%
Form 508101_C Rev. 1.3 L 7 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-//S_ REV/

AT : LA-508-101 (D-2)

LA-548-101 (A-3) SOLIDS SAMPLE J( REPLICATE
yoe S IDETECTOR NUMBER Bk B B 16
i o DISH SIZE 1,2,0r 5 {MS) 2
“{TOTAL COUNTS (1C) o Re
- /COUNT TIME in MINUTES (CT) 30
BACKGROUND in cpm (BKG) - 0.4
- ISAMPLE SIZE in mL 89)]° 0.100
- HDILUTION FACTOR {DF)| - 1
- |DIGEST GRAMS of SOLIDS/L (gl 2.0536
HEFFICIENCY FACTOR (EFF) 0.2104 0.2104
Le, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.667 0.567

Sample Concentration in uCilg 6.95E-03 BOOK#
. {Replicate Concentration in pCilg 59fTE03} o

- jAverage Concentration in pCifg 6.4289E-03

IRs (Sample Count Rate) = (TC /CT)-BKG
HALPHA TOTAL uCilg = Rs * 1000ml/L * DF / ( EFF * $S * Dg/L * 2220000dpm/uCi )

{Relative Counting Error = [|{The Square Rootof TC + BKG*CT) / (TC-BKG *CT)|]* 1.96 * 100
JDetection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
[ALPHA TOTAL __ in uCilg _ (Average) = 6.43E-03 DETECTION
LEVEL
6.56E-03
[RELATIVE COUNTING ERROR = 73.8% uCi/g
[Data Entry by: 4/2,“ oo d CEe CHYY4 Date: 0517795

|Approved by: g%—’ -*ﬂ:,‘{,( Date: S/ /15
Form 508101_C RévV. 1. f Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

/
WHC-SD-WM-DF- //> , REV. /_
AT : LA-508-101 {D-2)
LA-548-101 (A-3) SOLIDS SAMPLE REPLICATE
3 DETECTORNUMBER i ..5‘17;::‘;:_-__'_:. 15
- IDISH SiZE 1,2,0r 5 (MS)|}-
S TOTAL COUNTS (TC)ji
“J(COUNT TIME in MINUTES {CT)|i:
IBACKGROUND in cpm {BKG)
SAMPLE SIZE in mL (S5)
DILUTION FACTOR {DF}|:: Sy
DIGEST GRAMS of SOLIDS/L (Do)} 7 24456 2.1156
EFFICIENCY FACTOR (EFF) 0.2104 0.2104
i.c, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.233 1.633
Sample Concentration in uCilg 1.25E-02]  BOOK#
:|Replicate Concentration in uCilg 1.65E-02f . ;:0 o
‘5 Average Concentration in pCilg 1.4505E-02]
i:|Rs {Sample Count Rate) = (TC /CT}-BKG
ALPHA TOTAL uCifg = Rs " 1000mi/L *DF / ( EFF * 58 * Dg/L * 2220000dpm/uCi)
i Relative Counting Errer = [|(The Square Rootof TC + BKG *CT) / {TC-BKG *CT)|]* 1.968 * 100

=i Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v

[ALPHA TOTAL __mpCilg_[Average) = 145602 DETECTION

LEVEL
6.37E-03

fRELATIVE COUNTING ERROR = 41.4% pCilg

PaEmn b A Ll Date. 05717795

|Approved by: Date: 571 2/95

Form 508101_C Rev. 1.3 Page 1 of 1

.—-I_i.j



PLACE ANALYTICAL CARD IN BOX BELOW CR ATTACH TRAVELER

WHC-SD-wh-Dp-_)j <5 REV_/

AT : LA-508-101 (D-2)

LA-548-101 (A-3) SOLIDS SPIKE | REPLICATE
Yy IDETECTOR NUMBER 18]
EI[_ DISH SIZE 1,2,0r 5 (MS) 2
; - JTOTAL COUNTS (TC) C 31450
_'|COUNT TIME in MINUTES (€T) 30
m BACKGROUND in cpm (BKG) 0.4
. ISAMPLE VOLUME in mL (Spiked Vial)  {(SS) 0.100
SAMPLE DILUTION FACTOR  (Spiked Vial) (DF) 1
DIGEST GRAMS of SOLIDS/L (Dg/L) 2.0536
HUSPIKE VOLUME in mL (SVol) 0.100
ISPIKE DILUTION FACTOR (SDF) 1
+ISPIKE VALUE in pCilL (sval)| 36.372
NSTRUMENT EFFICIENCY FACTOR (EFF) 0.2104
AMPLE + SPIKE uCilg (S+S)|  1.10E+01|  1.09E+01

{AVERAGE or MAXIMUM jClig from FORM C [ 6.4289E.04)

{BOOK# 43

s (Sample Count Rate) = (TC /CT)-BKG
SAMPLE + SPIKE uCilg = Rs* 1000mi/L * DF / { EFF * 8§ * Dg/L *2220000dpm/uCi )
|PERCENT SPIKE RECOVERY = (((S+S uCilg - SAMPLE pCilg) * ((SDF/SVol)/(DF/SS/Dg/L)))/SVal)*100

RESULT| AVG. PERCENT SPIKE RECOVERY 61.9% |

A
[Data Entry by, ,Lw-f: %ﬁ‘ ALK Date: 17-May-95

{Approved by: . Date: S/ 295
Form 508101_X Rev. 1.3 U Page 1of 1




PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-//° 5 REV./

AT : LA-508-101 (D-2)

LA-548-101 (A-3) SOLIDS SAMPLE JL REPLICATE
JDETECTOR NUMBER e 18
|DISH SIZE 1,2,0r 5 (MS)] - 2

TOTAL COUNTS (TC) | L
COUNT TiME in MINUTES €N 30
BACKGROUND in cpm (BKG)| 0.4
SAMPLE SIZE in mL (ss)| 00 0.100
DILUTION FACTOR {DF)} - e 1
IDIGEST GRAMS of SOLIDSIL -~ (Dg/n)[ T 70304 2.0304
SSEFFICIENCY FACTOR (EFF) 0.2104 0.2104
:ALc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.700 2.733
:4Sample Concentration in uCilg 1.79E-02 BOOK#
Replicate Concentration in uCilg 28BE-Q2} o
e Concentration in pCilg 2.33@
- IRs (Sample CountRate) = (TC /CT)-BKG
: ALPHA TOTAL uCilg = Rs *1000mL/L * DF / ( EFF * SS * Dg/L * 2220000dpm/uCi)

Irelative Counting Error

= [[{The Square Rootof TC + BKG *CT} / (TC -BKG *CT)| ] *1.96 * 100
" INetection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
[ALPHA TOTAL __ in pCilg __ (Average) = 2.34E-02 DETECTION
LEVEL

6.64E-03

[RELATIVE COUNTING ERROR = 33.3% uCiig

Fi N

[Data Entry by: . (A — Date: 05/17/95

[Approved by: Date: SRS

Form 508101_C Rev. 1. Page 1oft



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHO-SDWNEDE /5 REV. /.

AT : LA-508-101 (D-2)

LA-548-101 (A-3) SOLIDS SAMPLE REPLICATE
Yh e DETECTOR NUMBER e Bl e
DISH SIZE 1,2,0r 5 (MS)|: : 2
“=HTOTAL COUNTS (Te)| ]
. {COUNT TIME in MINUTES (cnl 30
T BACKGROUND in cpm {BKG)| 0.4
SAMPLE SIZE in mL {SS)| 0.100
i DILUTION FACTOR (DF)| 1
{DIGEST GRAMS of SOLIDS/L (gl 2.0676
JEFFICIENCY FACTOR {(EFF) 0.2104
jLec, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.133

¥ Sample Concentration in_uCilg 1.24E-02 BOOK#
|[Replicate Concentration in uCilg 147E02].
J/Average Concentration in pCilg 1.2080E-02|

Rs (Sample Count Rate) = (TC /CT)-BKG
LPHA TOTAL pCifg

Relative Counting Error

= Rs " 1000mL/L * DF / ( EFF * SS " Dg/L * 2220000dpm/uCi )

[|(The Square Root of TC + BKG " CT)} / (TC-BKG *CT)}]*1.96 * 100
“HiDetection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
[ALPHA TOTAL in uCilg (Average[ = 1.21E-02 DETECTION
LEVEL
6.52E-03
[RELATIVE COUNTING ERROR = 43.9% pCiIg
ata Entry by: B Date: 05/17/95

roved by: Date: - sOIE 1T

Form 508101_C Rev. 1.3 Page 1 of 1



worklistrpt Version 2.0 02/21/95 WHC‘SD'WM'DP"}-E—' REV'-[ Page:
GRS E 1, ABCORE Data Entry Template for Worklist# 1426

Analyst: L fi ( Instrument: ABQO / Q Book #[[§73.5 2

3 27%C
Method: LA-508-101 Rev/Mod H—2—— 3¢5~ 327%cC
D~ 2

Worklist Comment: Determine sample size using Ludlum. SLF

GROUP PROJECT S TYPE SAMPLE# RA------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 sTD TALPHACT ALPHAO1 SOL!D N/A uCi/g

1 STD DALPHAO1 ALPHAOTE SOLID N/A % Ct. Error

2 BLNK-PREP DALPHAD1 ALPHAO1 SOLID N/A uCisg

2 BLNK-PREP FALPHAO1 ALPHAOIE SOLID : N/A % Ct. Error

3 BLNK/BKG 3.%? DALPHAOT ALPHAG SOLID N/A ucisg
95000069 C-204 4 SAMPLE S$95T000891 0 F QALPHAD1 ALPHAO1 SOLID N/A uli/g
95000069 C-204 4 SAMPLE ‘ $95T0008%1 O F @ALPHAO1 ALPHAO1E SOLID N/A % Ct. Error
95000069 C-204 5 pup SP5TO00891 O F QALPHAD1 ALPHAO?T SOLID N/A uCi/g
95000069 C-204 5 DUP S95T000891 0 F DALPHAO1 ALPHAD1E SOLID N/A % Ct. Error

Final page for worklist # 1426

Dara Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquor Cade.



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

whc-so-wm-op-_//5 REV/
AT : LA-508-101 (D-2)
LA-548-101 (A-3) LIQUIDS STANDARD REPLICATE
Ve ~|]DETECTOR NUMBER o 0 ABR 18
DISH SIZE 1,2,0r 5 (MS) 1 2
{TOTAL COUNTS (Te) | a2l 4010
JCOUNT TIME in MINUTES (CTH ' 30
JBACKGROUND in cpm (BKG)|: 0.5
SAMPLE SIZE in mL {SS) if 10.000
SDILUTION FACTOR (DF)| - 1
{DIGEST DILUTION FACTOR (DDR) o 1
HIEFFICIENCY FACTOR (EFF) 0.210 0.2104
: 124.233 133.167
{Sample Concentration in pCilL 2.66E02) BOOK#
Z:;[ﬁeplicate Concentration in pCiiL 2.85E-02] - 115B§2-.
i Average Concentration in yCill. 2.7554E-02]
Rs (Sample Count Rate) = (TC /CT)-BKG
ALPHA TOTAL uCill = Rs " 1000mL/L * DF " BDDF / { EFF * SS * 2220000dpm/uCi )
JJALPHA TOTAL pCilmL = ALPHA TOTAL pCifL / 1000mL/L
JRelative Counting Error = [|(The Square Rootof TC + BKG*CT) / (TC-BKG " CT)]*1.96 * 100
> {iDetection Levels and Less Than Values are determined from Procedure [LA-508-002.
v RESULTS v
[ALPHA TOTAL in pCi/mL  {(Average) = 2.76E-05 DETECTION
lLEVEL
1.48E-07
IRELATIVE COUNTING ERROR = 3.2% pCi/mL
4 4 i =
[DataEntry by, . {o O Date: 05/24195
roved by: Date: $724/9¢C
Form 508101_C Kev. 1.3 T Page 1 of1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

whe-so-wmop. /A5 Rev. /

AT : LA-508-101 (D-2)

LA 548-101 {(A-3) SOLIDS BLANK | REPLICATE
HDETECTOR NUMBER el SRR D
|DISH SIZE 1,2,0r 5 (MS)| 2
{TOTAL COUNTS (Te)| )
JCOUNT TIME in MINUTES €Nl . 30
3BACKGROUND jn cpm (BKG) i i S0 0.5
JSAMPLE SIZE in mL (SS)p e R 0.100]
IDILUTION FACTOR (]3] S 1
:7|DIGEST GRAMS of SOLIDS/L (DafL)y ..o 22 2.2284
HEFFICIENCY FACTOR {EFF) 0.2104
4lc, Rmax, or Rs (SAMPLE RATE) as APPROPRIATE 1.133
{Sample Concentration in uCilg 1.67E-02 BOOK#
{Replicate Concentration in uCilg_ 1.09E02]
|Average Concentration in uCilg 1.377T1E-02|
“i:-|Rs (Sample Count Rate) = (TC /CT}-BKG
AALPHA TOTAL pCilg = Rs *1000mU/L * DF / ( EFF ™SS * Dg/L * 2220000dpm/uCi)
1Relative Counting Error = [|(The Square Rootof TC + BKG *CT) / (TC-BKG " CT)|1*1.96 * 100
{Detection Levels and Less Than Values are determined from Procedure LA-508-002.
v RESULTS v
[ALPHA TOTAL in uCilg _ (Average) = 1.38E-02 DETECTION
LEVEL
6.66E-03
|PELATIVE COUNTING ERROR = 46.1% pCifg
[Data Entry by: Ade o L 0L .Co Date: 0524195
roved by 7 Cate: S/24 /T8
Form 508101_C Rev. 13 [ Page 1of1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DE- //%  REV_/

AT : LA-508-101 (D-2)

LA-548-101 (A-3) SOLIDS SAMPLE ﬂ REPLICATE
v IDETECTOR NUMBER B L )
DISH SIZE 1,2,0or 5 (MS)|:: o 2
TOTAL COUNTS ' (TC) |- S 164
COUNT TIME in MINUTES {CT) 30
BACKGROUND in cpm (BKG) 0.5
(SS8)]:: 0.100
{DF)| - 1
_(DgiL) 2.2284
(EFF) 0.2104 0.2104
Lc, Rmax, of Rs {SAMPLE RATE) as APPROPRIATE 5.667 4.967
{Sample Concentration in puCifg 5.44E-02 BOOK#
477602}
ge Concentration in pCilg 5.1080E-02|
Rs (Sample Count Rate) = (TC /CT)-BKG
JALPHA TOTAL uCilg = Rs*1000mL/L * DF / { EFF " SS * Dg/L * 2220000dpm/uCi )
Relative Counting Error = [ [(The Square Root of TC + BKG * CT) / (TC -BKG *CT){1* 1.96 * 100
‘{Detection Levels and Less Than Values are determined from Procedure LA-508-002.
v RESULTS v
[ALPHA TOTAL in uCilg _ (Average) = 511E-02 DETECTION
LEVEL
6.66E-03
[RELATIVE COUNTING ERROR = 17.6% yCilg
a P
Databntryby: A 4o, &« A [{,.{. Date: 05/24/95
Approved by. ot 2l Date: 5 /24 A
Form 508101_C Rev. 1.3 - Page 1 of1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-_ ) /5, REV. ./

AT : LA-508-101 (D-2)

LA 548-101 (A-3) SOLIDS SAMPLE REPLICATE
{DETECTOR NUMBER e I T 1B
DISHSZE ___ 1,2,0r5 (MS)| 2
ITOTAL COUNTS To)|! 7B
{COUNT TIME in MINUTES €Ty 30
ABACKGROUND in cpm (BKG)| 0.5
SAMPLE SIZE in mL (SS)| - 0.100
{DILUTION FACTOR (DF)| - 1
IDIGEST GRAMS of SOLIDS/L (DafLyl- 2.1852
4EFFICIENCY FACTOR (EFF) 0.2104
Le, Rmax, or Rs,{SAMPLE RATE) as APPROPRIATE 5.333
amphe {iSample Concentration in pCilg 5.16E-02 BOOK#
5957891 Replicate Concentration in pCilg 5.23E-02} - 5
NB27806 . jAverage Concentration in uCilg_ 5.1926E-02|
JRs (Sample CountRate) = (TC /CT) - BKG
LPHA TOTAL pCifg = Rs " 1000mL/L * DF / ( EFF * 88 * Dg/L * 2220000dpm/uCi )
S ¥ elative Counting Error = [|{The Square Rootof TC + BKG *CT) / (TC-BKG*CT)|]*1.96 * 100
log:45AM ‘| Detection Levels and Less Than Values are determined from Procedure LA-508-002.
v RESULTS v
|ALPHA TOTAL in uCilg _ (Average) = 5.19E-02 DETECTION

LEVEL
6.79E-03
IRELATIVE COUNTING ERROR = 17.0% pCilg
Data Entry by: ,i]/(:,,,,_ ] = ,&A'Ad:d - Date: 05724795
Approved by: NT=H UL Date: STeA 9
Form 508101_C Rev. 1.3 [ Page 1 of 1
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WHC-SD-WM-DP-115, Rev. 0A

90-DAY SAFETY SCREEN RESULTS FOR TANK 241-C-204,
AUGER SAMPLES 95-AUG-022 AND 95-AUG-023

ANALYTICAL SUMMARY

Two auger samples from tank 241-C-204 (C-204) were submitted to the 222-S
Laboratories for safety screening analyses. Primary results from these
analyses were reported previously [1]. As the samples submitted for primary
analyses exceeded the screening 1imit for energetics stated in the Tank
Characterization Plan (TCP) [2], secondary analyses were prescribed.
Selection of secondary analyses was closely coordinated with safety program
personnel, as only limited archive material remained from the sampling event.

Two samples were submitted for Total Organic Carbon (TOC) determination.
Total Inorganic Carbon (TIC) was also determined as an artifact of the TOC
analytical procedure. The TOC tests indicate that the TOC content of the
samples was extremely high (around 13% on an uncorrected wet hasis). It is
possible that the samples were contaminated by the rag that was caught in the
auger samples. Since the results were above the TOC action 1imit stated in
the TCP [2], notifications were made to the appropriate Tank Farms Operations
and Safety Program personnel .

An additional Differential Scanning Calorimetry (DSC) analysis was performed
on rag material collected from 95-AUG-023. This test was performed in an
attempt to better interpret the unusual results reported on the primary
analyses (DSC scans had not returned to baseline at the temperature 1imit of
the test). The test results were inconclusive, but did indicate that the rag
material reacted sluggishly when analyzed under a nitrogen atmosphere. The
scans trended upward with a fairly constant slope up to the temperature limit
of the test (500 °C).

One sample was submitted for adiabatic calorimetry by the Reactive System
Screening Tool (RSST) procedure. The RSST run, performed on a dried sample,
demonstrated that the waste will not propagate a reaction. The thermal
response of the sample was very sluggish. The RSST results will be
interpreted further once heat capacity tests and a DSC analysis of the post-
run sgmp]e are performed. These discussions will be included in a subsequent
report.

SCOPE

This document reports the results of secondary analyses performed on auger
samples from tank C-204 (95-AUG-022 and 95-AUG-023). Both samples were taken
from riser 7 of the tank as no other risers were available for sampling. The
TOC anddTIC tests, the RSST test, and the DSC analysis on the rag sample are
reported.

One sample has been submitted for organic speciation at the Pacific Northwest

Laboratory’s 329 building. Results of this analysis will be included in the

Egg$1 rep?gt, along with any additional tests performed to help interpret the
results.

<6
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ANALYTICAL RESULTS
Total Organic Carbon (TQOC)

Two samples were submitted for TOC analysis - the lower half-segment subsample
from 95-AUG-022 (sample S95T000961) and the whole segment sample from 95-AUG-
023 (sample S95T000963). The TOC analyses were performed by hot persulfate
oxidation (procedure LA-342-100, Rev. A-0). The analyses were performed in
duplicate. The results for these tests averaged approximately 127.000
micrograms carbon per gram (ug C/g) on an uncorrected wet basis. The results
are presented in Table 1 and in the data summary tables.

The results greatly exceeded the Timit of 30,000 pug C/g stated in the TCP [2].
The Timit corresponds to a TOC content of 3 weight percent on a dry basis.
When the C-204 samples are corrected for moisture, the dry basis results
(presented in Table 1) are about ten times the limit.

Recovery of the standard run with these samples was 92.67%, which is within
the 90-110% range specified in the TCP [2]. However, the relative percent
difference (RPD) between sample and duplicate results exceeded the 10%
criterion for both samples. Sample S95T000961 was run initially two other
times, with the results outside the desired upper range of the detector,
requiring smaller sample sizes (and not reported). Sample S95T000963 was run
an extra time due to the high RPD (44.3%). The triplicate result was 103,000
ug C/g. This result is not included in the data summary tables. but is given
in Table 1. Additional reruns are not necessary as it is evident that the
samples are far over the 1imit. The spike performed on sample S95T000961
exhibited a recovery of 119%, which was within the internal laboratory quality
control limits of 75-125%.

As both auger samples from the tank encountered a rag apparently discarded
into the tank, 1t s possible that the samples were contaminated with rag
fibers or material from the rag (e.g. 0i1 or grease). These results are many
times higher than any other tank waste samples tested to date (other than
organic phase samples), suggesting that contamination is likely. However, the
technicians performing the tests did not report observing any fibers in the
small subsamples taken for the TIC/TOC analyses. Samples from tank 241-C-201,
which has a similar waste transfer history. averaged 41,700 micrograms TOC per
gram [3}, suggesting that at least part of the TOC evident in the C-204
samples is attributable to the tank waste.



WHC-SD-WM-DP-115, Rev. 0A

Table 1. Adjusted Dry TOC Results
Subsample Sample Duplicate | Triplicate | Mean Moisture | Adjusted Dry
Portion, Auger, Result Result Result (ug C/9) Content Mean Result
and Sample Number | (ug C/q) (ug C/q) (g C/g) (¥ water) | (ug C/g)
Lower Half 148,500 130,000 - 139,300 55.70 314,300
95-AUG-022
595700961
Whole Segment 91,800 144 000 103,000 112,900 58.00 268,900

95 - AUG-023
| $95T00963

"Moisture content taken from the corresponding thermogravimetric analysis found in Reference 1.

-AM-0S-OHM

[A3d 3/_/ -4a
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Total Inorganic Carbon (TIC)

TIC analyses were performed on and reported for the same samples submitted for
TOC analysis. The procedure used (LA-342-100) requires removal of the
inorganic carbon in order for TOC to be determined. A triplicate analysis was
performed on sample 595700963 (to improve reproducibility of TOC results).

The tripiicate result of 12,400 pg TIC/g is not included in the data summary
tables. A1l other results are included in the data summary tables. The
suspected contamination with rag material is not 1ikely to affect the TIC
results, as the rag fibers would consist of organic carbon rather than
inorganic carbon. Nonetheless, the results should only be used with caution.

The TIC spike recovery was 77.30 for sample S95T00961, which is within the
laboratory's acceptable internal quality control range of 75-125%. The
standard run with the samples exhibited a recovery of 90.00%.

Differential Scanning Calorimetry

A subsampie of rag material from auger sample 95-AUG-023 was submitted for DSC
analysis in an attempt to help interpret the unusual DSC results from primary
analyses [1]. The rag was tested in duplicate under a nitrogen atmosphere
using procedure LA-514-113, Rev. B-1. The raw data scans (attached) show an
endotherm from ambient temperature to between 250-300 °C, after which the
scans trend upward with a fairly constant slope to 500 °C (the temperature
limit of the test). The official sample and duplicate test results, presented
in the data summary tables, are that no exotherms were detected. The scans
are trending upward, but no exotherm can be calculated as the slope is fairly
constant and the scans do not return to baseline. The reaction of the rag
material under nitrogen is evidently sluggish. This behavior is similar to
the results from the primary analyses on the tank waste samples given in
Reference 1, 1in that the scans have not returned to baseline at the
temperature 1imit of the test. It is still unclear whether this behavior is
attributable to rag material contaminating the earlier samples, or possibly a
synergistic effect of the rag (organic carbon fuel) and the waste
{nitrate/nitrite oxidant).

Adiabatic Calorimetry (by RSST)

The RSST test is described in test plan WHC-SD-WM-TP-104 [4]. with
calculations performed as cutlined in WHC-SD-WM-DTR-026 [5]. The RSST
analysis quantifies the exothermic or endothermic behavior of the sample as a
function of time and temperature. The test attempts to maintain adiabatic
conditions by adding heat to a bomb calorimeter to compensate for sample heat
losses. Approximately 10 cm® of dried, pulverized sample is placed in the
calorimeter. A heater heats the sample at a slow, constant rate until self
heating from the exothermic reactions begin to dominate and the reaction goes
to completion. By measuring the rate of temperature change, the total
temperature change, and the heat capacity of the sample, the chemical rate
kinetics and total exothermic energy may be calculated. The rate and amount
of non-condensible gases evolved may also be determined.
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One sample from auger 95-AUG-022 was analyzed by RSST. A detailed discussion
of the results is presented in Appendix A. Further interpretation of the RSST
results will be inciuded in a subsequent report (additional DSC runs will be
performed to determine sample heat capacity and verify that the exothermic
potential of the sample was exhausted).

REFERENCES

[11 3. M. Conner, 1995, 45-Day Satety Screen Results for Tank 241-C-204,
Auger Samples 95-AUG-022 and 95-AUG-023, WHC-SD-WM-DP-115, Rev. 0.

[2] R. D. Schreiber, 1995, Tank 241-C-204 Tank Characterization Plan, WHC-
SD-WM-TP-307, Rev. 0.

{31 R. D.Schreiber, 1995, 45-Day Safety Screen Results for Tank 241-C-201,
Auger Samples 95-AUG-025 and 95-AUG-026, WHC-SD-WM-DP-116, Rev. 0.

[4] D. B. Bechtold, 1992, Laboratory Test Plan for Adiabatic Calorimetry of
Single and Double Shell Tank Wastes, WHC-SD-WM-TP-104, Rev. 0.

(5] D. L. Herting, 1992, Laboratory Characterization of Samples Taken in
December 1991 - Window £ - from Hanford Waste Tank 241-SY-101, WHC-SD-
WM-DTR-026, Rev. 0.
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WHC-SD-WM-DP-115, Rev. (A
APPENDIX A

RESULTS OF ADIABATIC CALORIMETRY
ON SAMPLE S95T000962, JAR /268
OF TANK C-204 AUGER MATERIAL

D. B. Bechtold

SUMMARY

Jar 7268 contents were dried for several weeks in the draft of 11A hot cell to
reduce the moisture content from 57% down to 26% (by TGA), whereupon the
contents consisted of brown granular solids and partially decomposed rags.
8.84 grams of granular material was subjected to RSST analysis to 450°C under
7 barg nitrogen, yielding a complex, sluggish self-heating response which
never exceeded 6 °C/min (uncorrected), and a total noncondensible gas
production of 0.0018 mole/gram. Indications were positive but not complete to
verify that the sample had exhausted its self-heating ability at 450 °C.

After the test, the sample had been reduced to a black, unfused granular
material reminiscent of charcoal, and a moderate amount of condensate. The
Jar 7268 dried material and the post-test material were submitted for DSC-TGA
to aid in data interpretation. However the laboratory has discovered an air
1eaka$etprog1gm in the DSC and TGA nitrogen supply, and will provide results
at a later date.

Correction of the thermal data for ¢ factor, verification of sample exhaustion
and calculation of total exothermic energy content must await determination of
sample heat capacity from future DSC results. In the meantime, a means to
estimate the energy release is provided based on arbitrary heat capacity
estimates.

PERFORMANCE OF WORK

Work was performed according to WHC-SD-WM-TP-104, Rev. 0 and calculations were
made as outlined in WHC-SD-WM-DTR-026, Rev. 0. Sample treatment and
experimental data were logged in WHC-N-1014-1, pg. 27 to 31, and separate
hardcopies of instrumental data were retained to back up electronic copies.

SAMPLE TREATMENT

The sample to be run was dried in jar 7268 in the 11A hot cell for a few weeks
by leaving the 1id off, and occasionally heating on a hot plate to 60°C. The
resulting dried material consisted of a brown, granular solid and dark, balled
up, partially decomposed rag pieces. The granular material was selectively

loaded into the RSST bulb and the rag pieces were excluded. The RSST aliquot
net weight was 8.84 grams, leaving granular material left over for more DSC

work, including heat capacity measurements. The RSST bulb was then placed in

2-11
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the containment bomb, and the bomb was flushed twice with 7 barg. of nitrogen,
before filling to nominal 7 barg. nitrogen for the test. The sample was
heated in the RSST at a selected rate of 1 °C/min.

After the test, the sample was observed to have converted into an unfused,
black granular material reminiscent of charcoal, and a moderate amount of
condensate was present on the sheath and containment surfaces. This
condensate felt Tubricative to the touch, suggesting it may not have been all
water.

The pre-test, jar 7268 material was submitted for further DSC and TGA work
(lab # J2632}, as was also the post-test, charcoal-like material (J2631).
This is to include the measurement of heat capacity by DSC and verify the
completion of exothermic reaction in the RSST in order to calculate a total
sample exothermic energy content. The verification of exothermic energy
reaction may be complicated by the tendency of charcoal-Tike materials to
absorb oxygen irreversibly, releasing CO, exothermically upon heating. The
TGA’s produced thus far (J2632) average %5.88% moisture to 200°C.

THERMAL RESULTS

Figures A-1 to A-3 comprise the thermal data from the test, and the results
are tabulated in Table A-2. Figures A-2 and A-3 indicate the detailed thermal
response. At 50°C the heat rate departed from the selected baseline slightly,
most likely due to non-exothermic changes in sample moisture content and
subsequent heat capacity. A minor endotherm was traversed at approximately
160°C followed by an apparent self-heating event which was completed -- or
interrupted by endotherms -- at 260-280°C. Another self-heating event began
at 280°C, was interrupted at 300°C by a sharp endotherm (which caused a slight
increase in heater offset), but continued with additional interruptions or
transitions past 400°C, beginning to level off in rate due to exhaustion of
reactants.

The heater maximized at 412°C, leaving no more power available to compensate
for heat losses and/or provide a steady heat rate baseline above that
temperature. The sample continued to self-heat onward towards 435°C at a
decaying rate due to some combination of increasing lack of compensation and
reactant exhaustion. At 435°C, the rate plummeted due to virtually complete
reactant exhaustion before the heater was turned off at 449°C.

This interpretation of the Tatter stages of the test is subject to some
uncertainty. Therefore, due to the proximity of the reactant exhaustion with
the maximum temperature of the RSST (45°C), it will be important to verify the
lack of further exothermic enerqy content in the post-test sample by DSC
before accepting its catculated value to 450°C from the RSST test.

The fitted Arrhenius parameters for the two self-heating events compiled in
Tablte A-2 are based on a graphically determined effective baseline of 1.31
°C/min.  This value was not determined by fitting, but rather by selection to
coincide with the most recent discernible baseline, unaffected by endotherms
or exotherms, between 90 and 110°C. The fitted activation energies and
temperature-referenced rates are sensitive to this choice.
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The ¢ factor appearing in the tables, and defined by the footnote, removes the
effects of instrument heat capacity from the data. It is very likely in this
case to be less than 1.1 in value. Its value may be determined and final
corrections made once the heat capacity of the reacting sample material has
been measured.

The exothermic energy content of the sample to 450°C may be calculated from
the true AT and the heat capacity of the sample, once it is known, Until that
time, the energy may be estimated for scoping purposes by interpolating Figure
A-7 with estimated values of heat capacity. However, 1t is important to
obtain verification by RSST reruns or DSC that no energy is left in the sample
before accepting the value to be calculated from Table A-2, due to the
proximity of reactant exhaustion to the upper 1imit of the RSST. This
verification can be interfered with by the tendency for charcoal-like
materials to irreversibly absorb oxygen and exothermically release CO, on
reheating, but the interference will be conservative from a safety assessment
standpoint.

GAS PRODUCTION RESULTS

Figure A-6 was calculated from the instrumental data as suggested in the
footnotes to Table A-3 (see WHC-SD-WM-DTR-026), making use of the slope
determined in Figure A-5. The heatup rates of Figure A-2 were slow enough to
permit the steady-state assumption necessary for the calculations. Figure A-6
was then used to graphically determine the change in moles of noncondensible
gas in containment, and thereby the calculated specific gas production.

Table A-3 compares quantities so determined with those computed from the
overall pressure data in Table A-1. The comparison is reasonably good, and is
consistent with past experience that the auxiliary data usually gives
production numbers equal to or less than the real-time-data calculation,
pecause auxiliary data is more vulnerable to slow 1eakage from the RSST
containment bomb. The computed average molecular weilghts of gases, as usual,
suffer from the evolution of condensate which contributes to weight loss but
not to pressure.

CONCLUSTONS

The C-204 auger sample is probably not representative of the tank due to the
presence of partially decomposed rag pieces. It begs the question whether
these rags may have been soaked with something (0i1?) when they were thrown -
down the riser.

The pre-dried sample excluding rag pieces evolved some condensate which may
not have been entirely water. The solids formed a black, unfused. charcoal-
1}ke gganu]ar material, suggesting the absence of excess nitrate and presence
of carbon.

The sample’s thermal response was very sluggish and its gas production very
low. Indications that its exothermic capacity was exhausted at 450°C are
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positive but not completely certain -- DSC in a rigorously inert cover gas
will help determine if any residual energy remains.

Calcutation of the energy evolved during the RSST run will await heat capacity
results from the laboratory.

Table A-1. C-204 Auxiliary Test Data.

At start of run At end of run
sample at ambient T sample cocled to ambient T
Test ID Comment.
Wy [ T Wy
(barg) @ || wargr | b (g) T

950724 8.84 23.2 7.44 -15.8 condensate on
sheath decreases
% w magnitude
Table A-2. (C-204 Self-Heat Results.
Max. dT/dt s L
Tare Tire Initial ||Initial K
T?Bt st A Eggggggj) E, (C°/min) || Commerts
{°C) (°C) at T (ocja (KJ/mole)fiat T (°C)
— = ]
g50724 | 160 p x 4.3 70.8+3.2 [1.16+0.01|1st self-
°C/min at heat
at 200°C event
234 °C
9507241 270 ¢ x 5.7 75.442.1 |3.76+0.03|2nd self-
°C/min at heat
at 384°C event
404 °C
9507241 160 | ¢ x 117 Overall
at AT
450 °C for both
events
¢ = C,[1+(0.8368/(C )], C, in Joule/a/°C, w in grams. s denoting
Samp1e
Table A-3. (-204 Gas Production Results.
N/, b M,.. b : N/w, b e,
Test 1D F? Aa‘?'c Y cagic.g Max. (dc:{':dt”w a&'lwhagy auxi Tmrybydata‘
(me1/g) (g/mol) :'"”n;tiz’.,:.',sfi data® (mol/g) (g/mo1)
L5 | erewtem e | 7OR0 MYV e
650724 0.1794 ' 0.00179 BB.5 3.2x10° (.00148 107
gt 250°C,
or 40 min from 1st
onset

* P¥ = NRT,,, v Totreet F X Tomie ¥ 01 - FY & T, F = (dP/dTY, x To/P, 1n absolute units.
’Noncondenmme gases oniy
‘High because of condensate solvent that contributes weight loss but not pressure.



WHC-SD-WM-DP-__ ([ & REV. /_

WHC-SD-WM-DP-115, Rev. 0A

1

000 A

S50

tole bl Dratt

W

Fre-aroe

Hag Preces

GoGd ogram= . Lett oo

A3

;
of featl (% « 40)

-
e
B
T
ot is] ia}
o
= =
| H
L
o !
| |
—

N p— —

400

[}

200

1

o0

o

[

Figure

A-1. Temperature

vs Time




00s 20w 00g e SRRN! s
LRANNNRNNEENSS W O O 0 W0 N A O N T T O T Y UG IO DN OO Y| | [ 1 1 [l ]
ammnrrrrT T T T rrr et 1t 1 1 1 ) 1 1 L |

% <
R I

T R e I R V= | I

4 © o ‘

1 e U E0 G- v 90 £ =085 A

¢

!
5
R/W
JR
ml -
it
=
e
e
&=
—
=5
[
0
=

11, 2bvis oz

Ty

shEls 19y

(RS ¥ —

ey

elen 0

& 0 LR e
o

e

-l

™

Temperature Rate vs -1000/Kelvin.

wiwbean oo =g
T { SHCWI D ey Y
il h\ e N I T N A TR PR
L
IS ARSI | | N O O T Y O N VG SO T N I l [l i ] [ L ]
T rrrrr i rr vt Tt T 4 LI T ¥ T ¥

B S R R L I | =N P
L TN B T O O A R K B e
e T L A T I D T

Figure A-2.



WHC-SD-WM-DP- )1 2, BV L
WHC-SD-WM-DP-115, Rev. 0.

o)
S|
.3
.
it}
o e
- 1]
LI
-
1l 1 A L L i ] l A 1 [ L -]
T T T T T T T T T o)
L%
e
)
=+ - +
-
U
— ©
[IER—
e = bt 4
o

P Laeet oo °]

o 1 o +
E oo ‘o
oo Y
T as 1 § 1 O
S o< N
¢ 4 ¢ i
o ¢ $¥\‘\\ 5
T + ‘\\\] 4 B
o T T o -

4

Pre-drs
=]

2 B4

SN
1 ama
l
000000000000000(%»0
HO
o
I
t
1

% oo 3
4 2 Q 1

%
% T

! I 1 < I gl L !

I T T 1 T T 1 T 1 i ] 1

[ [ |
] — [
Twrtwy o LSy ey P

Figure A-3. Detail of Temperature Rate and Heater Power vs -1000/Kelvin.



WHG-SD-WM-DP-_// 2, Z=v./
WHC-SD-WM-DP-115, Rav. 0A

D
ar =
) o -
oo
—
- - -
- L«
T T

11

150

Joa

450

200

ISR

1on

oy

0

(i)

Fime

Figure A-4.

Containment Pressure vs Time.




WHC-SD-WM-DP-_/{S_,REV. /.
WHC-SD-WM-DP-115, Rev. 0A

P

Cell [Draft

EETI P

S

-

ol

Boot

N

Oy =

Hracaes

vams,

f1 0t Ray

+6.763733

Initrat Cata
25e 0347

4.7505e-

N

11

(edneld w7 Sanzsadgy

400 450

350

v

t

T e rature

Figure A-5. Containment Pressure vs Temperature.

2-19




WHC-SD-WM-DP . |IGREV.
WHC-SD-WM-DP-115, Rev. DA

T -
T

t —-

Lo

Move L

2 ] - o
- = - =

=T

200

| G

mi

{

Time

Figure A-6.

Moles Noncondensible Gas vs Time.




wHE-SD-WM-DP- /5 REV, !
WHC-SD-WM-DP-115, Rev. 0A

-
"
—_
Ta
o)
T
1 t ! o
1 T ) T
T
]
(e
- =
= -
N -
o o
© = —+ .
w =1
=
o =
b
= T [}
: = oy
-
- al
L7 —
- — -
L -
_
} ! ! ) [}
L T T T .
= — o oot e’ = o
flnn] = o I =
b - 1 —

(whir Adazua S0 )1 aadq

Eotomataed Cp (4 ideaigm)

[

Figure A-7. Total

Energy Release vs tstimated Sample Heat Capacity.




YHE: SD-WM-DP- /5 REV./.
WHC-SD-WM-DP-115" Rev. 0A

CALCULATIONS

€-204 AVERAGE MOISTURE BY TGA:

Original:

59.19 (1)

397 .61 + 7 = Mean 56.80%, s.d. = 3.2%

Dried, pre-RSST test:

(25.74% + 26.01%)

> = Mean 25.875%, s.d. =0.19% (2)

Post-RSST test (reinterpreted):

1.43% + 1,49%

. = Mean 1.46%, s.d. = 0.,042%

AT

true”

T, = 160°, t, = 108.3 min, T_ = 450°, t_ = 240.4 min

1 e e

B =1.31°/min,
ATt:]:ue = ¢([Te - Ti:I - B[te - ti])
= (I)([éSO - 160} - 1.31[240.4 - 108.3]) (4)
= ¢117°
d) _ Cpsws * Cphwh =1 + 0.8368
Cpsws Cps8.84[l - 0.2588]
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KINETIC PARAMETERS:

For the first runaway, dT/dt vs Z = -1000/(7+273.15) data for

temperatures between 170°C and 270°C and times less than 240 minutes are
least-squares fit by the function

Ea
aT — (Z - Zyp¢)

—t=B+K200eR .
(5)
where 7 = ——2000 7 . ____ 1000
T +273.15 200+273.15

with parameters E, (K3/mole), Ky, (°C/min); and constants B = 1.31
°C/min and R = 8.5144 J/mo]e/°f. For the second runaway, data from
350°C to 385°C at times less than 240 minutes is fit to the analogous
function where 380°C is substituted for 200°C.

SPECIFIC EXOTHERMIC ENERGY RELEASE:

A = = _ 0.8368
Q cpSATtrue Cpsd)ll? Cps 1+ Cps(l — 02588)884 117
(6)
= (Cp, + 0.1277)117 (Z2e)
gram
TOTAL SPECIFIC NONCONDENSIBLE GAS PRODUCTION:
By Calculated Graph:
Ny = 0.1068 mole, N, = 0.1227 mole, w, = 8.84 grams
AN _ 0.1227 - 0.1068 _ (7

= 0.00179 Dole
Wq 8.84 gram
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By Auxiliary Data:

P, = 6.878 barg, T, = 24.78 °C, P; =7.80 barg, T, =123.2°C
— — bara cm?
V = 335cm’, R = 83.14—250
AN 1 v[P; +1.01325 P, + 1.01325
W, W, R| T, +273.15 T, + 273.15 (8)
_ 1 335 [7.80 + 1,01325 _ 6.878 + 1.01325
8.84 83.14[ 23.2 + 273.15 24.78 + 273.15
=0.00148321¢
gram
AVERAGE MOLECULAR WEIGHT:
_ —Aw/w,
Mave. = AN/w,
= _(_0.158) — gram
0 00195 88 by calculated graph (9)
- -(-0.158) _ gram s
000148 107 S by auxiliaxry data
MAXIMUM UNCORRECTED RATE OF NONCONDENSIBLE GAS PRODUCTION:
From Calcutated Graph:
1/dNy  _ 1 /0.13 - 0.10) _ = mole
wo(dt)max 8.841 209 - 103 3.2x10°5 e (10)
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22-aug-1995 14:16:48

Page:

1

A-0002-1
Data Summary Tables: 90-Day Safety Screening Results
C-204
CORE NUMBER: n/a
SEGMENT #: 95-AUG-022
SEGHMENT PORTION: L Lower Half of Segment
Action Limits
Sampl e# R|A#|Analyte Unit Lower per|{Standard % Blank Result]| Duplicate Average| RPD %iSpk Rec %! Det Limit|Count Err¥%
$951000961 _|TOC: by Persul fate/Coulometry ~ fug/g -1.0e+03{: R 9267 35.70] - 1.48e+05] - 1.30e+05| 1:39e+05) 12:9({ " -119.0} - -80.00] 'n/a
S9570009461 TiC by Acid/Coulometry ug/g -1.0e+03] 3. 0e+04 90.00 2.600] 9.36e+03] B.13e+03]| 8.74e+03] 14.1 77.30 5.000 nfa
=> Limit violated
=> Selected Limit
%
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b
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o
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e
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A-0002-1

Data Summary Tables: 90-Day Safety Screening Results

Page: 2

C-204
CORE NUMBER: n/a
SEGMENT #: 95-AUG-023
SEGMENT PORTION: W Whale Segment
Action Limits
Sample# R|A#]Analyte Unit Lower Standard % Blank Result] Duplicate Average| RPD %{Spk Rec %| Det Limit|{Count Err¥%
S95T7000963 TOC by Persulfate/Coulometry -Jug/g |-1.0e+03 |3 04 92.67 35.701 9.1Be+04{ 1.44e+051 1.18e+05| 44.3 “nfal o BO.OD o nfa
S95T000963 TIC by Acid/Coul ometry /g -1.0e+03] 3.0e+04 90.00 2.600 1.38e+04 1.07e+04 §.22e+04 25.3 n/a 5.000 n/a
=> Limit violated
=> Selected Limit
& z
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o o
=
=
[
g
r
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A-0002-1

Data Summary Tables: 90-Day Safety Screening Results

Page: 1

C-204
CORE NUMBER: n/fa
SEGMENT #: 95-AUG-023
SEGMENT PORTION: Facie
Action Limits
Sampl e# R |A#|Analyte Unit Lower Upper|Standard % Blank Result] Duplicate Average| RPD %|Spk Rec ¥} Det Limiti{Count Err¥%
5951000966 PSC Exotherm Dry Calculated }doules/g Dry}-1.0e+03]: n/a nfal 0.00e+00] 0.00e+00| 0.00e+00 n/a n/fa nfa nfa
5951000966 DSC Exotherm using Mettler Joules/g -1.0e+03 ¢ 102.8 n/al 0.00e+00] 0.00e+00| {.00e+00 nfa n/a n/a n/a
=» Limit viclated
=> Selected Limit
¥ =
nd =
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worklistrpt Version 2.0 02/21/95 WHC-SD-WM-DP-__//5 REV,_/ Page: 1
05/30/95 07:29 L T s .
LABCORE Data Entry Template for Worklist# 1458

Analyst: SMF Instrument: DSCO 1 Book # {2N#H{- A
Method: LA-514-113 Rev/Mod  B-|
Worklist Comment: Please run the C-204 DSCs under N2, bdv

GROUP  PROJECT S TYPE SAMPLE# RA ----mn- TEST------ MATRIX ACTUAL  FOUND DL UNIT

1 sTD DSC-01 souy 28.45 29.3 N/A__ Joules/g
95000069 C-204 2 SAMPLE  S95T000966 O DSC-01 SOLID N/A g Joules/g
95000069 C-204 3 oup S95TO00966 O DSC-01 SOLID g & N/A__ Jdoules/g

Final page for worklist # 1458

“Klandina Vaflw, wla Lor SM Futton, Ké’é{é . Ip-95
Analyst Signature ODate 5/30/75 nalyst Signature Date

VCL"PLC{ bla ‘Blandine \/(Lﬁﬂi‘fjkﬁﬁi 5/30/5

Data Entry Comments. \j/h.ﬂ. %WOW de mot dISP[WJ anu dlb‘f‘(h(’)f‘

sothermo, howewer e o a4 dibnail wpwarg ( mo-n‘hcrmzc—) +rend

Sten on the Hhermogpam.

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.



SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

BEST AVAILABLE COPY

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES Z2./% TQ7-35 .

DSC STD 12N14-A

File: 00091.0014 DSC METTLER 25-May-95
6.748 mg Rate: 10.0 "C/min Ident: 0.0 222-S Laboratory
A
o
>
1))
| |
i i
N |
H\ |
= Integration
E Delta H 198 mJ
o 29.3 J/g
~ Peak 159.0°C
-11.8 mW
A
T T l T T T I T T T I T T I T
120. 140. 160.

180.

°C

A 7 -d0-HM-OSOHM

7
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222-5 Laboratory
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13.5641 mg
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Rate: 10.0 "C/min

<0Xa

o
2~ =
£ 20U E
oMo~
ng r . .
oo Moo
NN O
+ Uy ~
o I
[
o m
QL 4 4
<4 10,
cC Q@ Q
= ) a
| Oy p—
Mw o2

I
500.

[
400.

I
300.

[
200.

[
100.

N

S35




@ Westinghouse
Hanford Compan —
- WHC-SD-WM-DP-_// > ,REV._ )

P.0. Box 1970 Richland, WA 99352 PART III

WHC-SD-WM-DP-115, REV. O

ANALYTICAL SERVICES

45-DAY SAFETY SCREEN RESULTS FOR TANK 241-C-204,
AUGER SAMPLES 95-AUG-022 AND 95-AUG-023

Date Printed: June 14, 1995

J-1

54-7800-075 Hanford Operations and Enginesring Contractor for the US Department of Energy



WHC-SD-WM-DP-115, REV. 1

THIS PAGE WAS INTENTIONALLY LEFT BLANK

3-2



WHC-SD-WM-DP-115, REV. 1
WHC-SD-WM-DP-115, REV. 0

TABLE OF CONTENTS

Narrative . . . . . . . o e e e e e e e e e e e e e e e e e e e 3-4
Sample Data Summary . . . . . . . . . . . e i e e e e e e e e e e e 3-12
Sample Analyses Results . . . . . . . .« ¢ ¢« v i i i e e e e e e e e 3-16
Differential Scanning Calorimetry(DSC)
DSC Worklist # 1378 . . . . . .« ¢« v i v e e e e e e e e . 3-18
DSC Worklist # 1379 . . . . . © . ¢ v i e e e e e e e e e .. 3-28
DSC Worklist # 1431 . . . . . . . . . . . . o i i e e 3-34
Thermogravimetric Analyses (TGA)
TGA Worklist # 1374 . . . . . . . . . o e e e e e e e e e e 3-39
TGA Worklist # 1375 . . . . . . . . ¢ & . . e e e e e e e 3-48

This Document consists of pages 3-1 through 3-51 and pages 3-2, 3-5, 3-13 and
3-17 were intentionally left blank.



WHC-SD-WM-DP-115, REV. 1

NARRATIVE



WHC-SD-WM-DP-115, REV. 1

THIS PAGE WAS INTENTIONALLY LEFT BLANK

L
{
A



WHC-SD-WM-DP-(/> REV.._
WHC-SD-WH-DP-115, Rev. 0

45-DAY SAFETY SCREEN RESULTS FOR TANK 241-C-204,
AUGER SAMPLES 95-AUG-022 AND 95-AUG-023

ANALYTICAL SUMMARY

Two auger samples from tank 241-C-204 (C-204) were received at the 222-S
Laboratories and underwent safety screening analysis. consisting of A
differential scanning calorimetry (DSC). thermogravimetric analysis (TGA). and
total alpha activity. The three samples submitted for energetics
determination by DSC exceeded the notification limit. As required by the Tank
Characterization Plan, the appropriate notifications were made within 24 hours
of official confirmation that the limit was exceeded. Secondary analyses have
been initiated. Results from secondary analyses will be included in a
revision to this report.

A rag was caught in both auger samples. The rag material was segregated in
the hot cell. None of the chemists nor analysts reported seeing any rag
fibers contaminating the samples.

SCOPE

This document serves as the 45-day report deliverable for the tank C-204 auger
samples collected on May 2, 1995 (samples 95-AUG-22 and 95-AUG-023). Each
sample was received, extruded, and analyzed by the 222-S Laboratories in
accordance with the Tank Characterization Plan (TCP) referenced below.
Included in this report are the primary safety screening results (DSC. TGA,
and total alpha) and copies of alt DSC and TGA raw data scans as requested in
the TCP. Photographs of the auger samples were taken during extrusion and.
although not included in this report. are available.

The results of secondary analyses will be included in a revision to this
report. The secondary analyses being conducted are described below.

SAMPLE RECEIPT, EXTRUSION. AND SUBSAMPLING
95-AUG-022

Sample 95-AUG-022 was collected from riser 7 (east coordinate) of tank C-204
using a 20-inch auger sampler. The sample was taken on May 2, 1995 at 1030
hours. It was received into the 222-S Laboratories on May 3 and extruded on
May 4. Upon extrusion, it was evident that a rag had been caught by the
auger. Some tank waste material was retrieved as well. A gob of waste (4.3
g) on flute 8 of the auger was subsampied as upper half solids. The rag
material intermixed with waste was on flutes 11 through 18. Ali other flutes
were bare. A total of 158.5 grams of solid material was collected, with no
drainable liquid. Of that amount, 104.3 grams were segregated as rag
material, 53.8 grams were segregated as lower half solids, and 4.3 grams were
subsampled as upper half solids. The tank waste solids appeared dark brown.
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It is anticipated that the archive material for this auger (sampie S95T000892)
will be used up in secondary analyses. Subsamples are identified in Table 1.

95-AUG-023

Sample 95-AUG-023 was collected from riser 7 (west coordinate) of tank C-204
using & 20-inch auger sampler. The sample was taken on May 2, 1995 at 1135
hours. It was received into the 222-S Laboratories on May 3 and extruded on
May 5. As with sample 95-AUG-022, a rag was caught in the auger. Rag and
tank waste material were recovered from flutes 13 through 18 of the auger.
A1l other flutes were bare. A total of 135.0 grams of solid material were
collected, with no drainable Tiquid. Of that amount, 93.9 grams of material
were segregated as rag material. and 41.1 grams were segregated as tank waste
solids. The tank waste appeared to be a mixture of yellow and dark brown
solids. Upon subsampling (and incidental mixing), the material aﬁpeared
brown. The sample was analyzed on a whole segment basis. as no change in
strata could be seen and recovery was low. The archive sample (sample
S95T000982) from this auger is expected to be used up in secondary analyses.
Subsamples are identified in Table 1.

Table 1. C-204 Subsample Identification

Sample ID -Sample Description Analyses
$95T000876 95-AUG-022_extrusion extrusion
5951000877 95-AUG-023 extrusion extrusicn
$95T000878 95-AUG-022 upper half solids, direct analysis DSC/TGA
S95T000879 95-AUG-022 upper half fusion fusion/alpha
S95T000880 95-AUG-022 rag material archive
5957040881 95-AUG-022 Tower half solids, direct analysis DSC/TGA
5957000882 95-AUG-022 Tower half fusion fusion/alpha
S957000883 95-AUG-022 upper half auger subsample subsampling
5657000884 95-AUG-022 Tower half auger subsample subsampling
S957000885 95-AUG-022 lower half archive secondary

analyses
5957000838 95-AUG-023 rag material archive
S9570008%0 95-AUG-023 whole segment solids, direct analysis DSC/TGA
$957000891 95-AUG-023 whole segment fusion fusion/alpha
5957000892 G5-AUG-023 whole segment archive secondary

analyses
5957000893 95-AUG-023 whole segmeni auger subsample subsampling




WHC-8D-WM-DP-_/ /S, REV, /.
WHC-SD-WM-DP-115; Rev. 0

ANALYTICAL RESULTS

Analytical results are summarized in Tables 5 and 6. with the applicable
notification 1imits shaded. For tests where more than one replicate was
performed, the results are presented in a another table for clarity (e.g.
Tables 2, 3. and 4). The summary tables (created electronically from the
1abo¥atory sample management program) only include sample and duplicate
results.

DSC (Energetics Content)

DSC analyses were performed under a nitrogen atmosphere using procedure
LA-514-113. Rev. B-1. Exotherms exceeding the notification 1imit of 481 J/g
were detected for all three samples. Safety program personnel were consulted
for direction in running secondary analyses. The secondary analyses being
conducted are discussed below.

Three LMCS control standards were run along with these samples, exhibit{ng
recoveries ranging from 103.7 to 107.9 percent, all within the program’s
specified accuracy control limits of 90 to 110 percent recovery.

Results for S95T000890. The sample and duplicate results for sample
S95T000890 (from 95-AUG-023) were 952.1 and 665.7 J/g respectively (on a dry
weight basis). The relative percent difference (RPD) between sample and
duplicate results was 35.4%. As this result was not within the TCP target of
10%, a triplicate sample was analyzed. with a result of 822.9 J/g. The
triplicate result is not included in the summary tables, but is shown in Table
2 below. The scans for the sample and triplicate results appear similar in
shape. The mean of the three results is 813.6 with a standard deviation of
143.4. Several factors could have contributed to this variability - the small
sample size used for the DSC (typically 15-35 milligrams), the high moisture
content of these samples, or insufficient homogenization. Also, contamination
of rag material is a possibility (all visible rag material was segregated in
the hot cell; however, individual rag fibers could have remained. None of the
chemists nor analysts reported seeing fibers contaminating these samples).

The DSC results for sample $957000890 are presented in Table 2 and Table 6.

Table 2. Summary of DSC Results for S95T003890

“ Sample

Result (J/g})

Duplicate

Triplicate

Mean

Std. Dev.

" $85T000890

952.1

665.7

822.9

813.6

143.4

Results for S95T000878 and S95T000881.
S95T000878 and S95T000881 were not obtained.
500°C (a baseline was not re-established).

initiated to increase the temperature limit to 600°C.

Reproducible results for samples

3-8

The exgtherms continued through
A modification to the analysis was

Even in this case. the
exotherms continued without no clear baseline at the Timit of the test. The
standards which were run with these samples exhibited acceptable recovery
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(within 10% of the accepted true value). The empirical observation is that
this is a real event. Safety program personnel were consulted when these high
exotherms were observed, resulting in a selection of a suite of secondary
analtyses (discussed below).

The DSC analyzer can only integrate between fixed points on the graph:
therefore, since the scans did not return to baseline, these data can only be
reported as minimum values. Both samples (S95T000878 and S95T000881) were run
in triplicate. The largest exotherm on sample $95T000878 was >1234.0 J/g (dry
basis) on the duplicate analysis. The largest exotherm on sample S95T000881
was >1149 J/g (dry basis) on the triplicate analysis. As the scans for these
samples did not return to baseline, the RPDs calculated in Table 5 are not
applicable. The sample mean and standard deviation were also not calculated
for these samples because only “greater than" values were obtained.

The endotherms for these samples were also quite large, dominating the scans
up as far as 300°C. In an attempt to isolate the exotherms, subsamples from
S95T000878 and S95T000881 were preheated to approximately 240°C by TGA
(temperature raised at a rate of 10°C per minute)} to remove water from the
samples. The subsamples were then analyzed by DSC. These runs. marked as
"test.” can only be considered unofficial results. The result for S95T000878
was >1977.1 J/g and for S95T000881 was >962.4 J/g. The DSC results for
samples S957000878 and S95T000881 are presented in Table 3.

Table 3. Summary of DSC Results for S95T000878 and S95T000881
Sample Result Duplicate Triplicate "Test™” Mean Std. Dev.
S95T000878 | >445.6 >1234.Q >696.5 >1977.1" n/a n/a
$95T000881 | >647.3 >76.1 >1145.0 >962.4" n/a n/a

“test” results are unofficial and should only be used with caution.

TGA {(Moisture Content)

Weight percent water is calculated from weight loss by TGA. These analyses
were performed under a nitrogen atmosphere using procedure LA-560-112, Rev.
A-2. Results for the three samples and their duplicates ranged in value from
50.44 to 59.92 percent water by weight. Results for sample S95T000878
exceeded the RPD target of 10%. A triplicate analysis was performed,
resulting in & determination of 59.48 weight percent water, compared to 58.32%
and 50.44% for the sample and duplicate. The mean of the three results for
sample S95T000878 is 56.08, with a standard deviation of 4.92. The TGA
results for sample S95T000878 are presented in Table 4.

ATl TGA results were well above the safety screening minimum of 17 weight
percent. Three LMCS control standards were run with these analyses,
exhibiting recoveries ranging from 99.76 to 100.7 percent, which were within
the program’s specified accuracy control limits of 90 to 110 percent.

39
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Table 4. Summary of TGA Results for S95T000878

Sample Result Duplicate Triplicate Mean Std. Dev, "
(wtt H20)
S957000878 58.32 50.44 59.48 56.08 4.92 "

Total Alpha Activity

Analyses for total alpha activity were performed on three samples. Samples
were prepared by fusion using procedure LA-549-141, Rev. C-3, and analyses
were performed using procedure LA-508-101, Rev. D-2. A sample duplicate was
performed on each sample. Sample and duplicate results ranged from 0.00643 to
0.0519 uCi/g. The RPDs for samples S95T000879 and S95T000882 exceeded the TCP
target of 10%. Since none of the results were more than ten times the :
detection 1imit, the variability is expected. As all results were below the
safety screening 1imit of 41 pyCi/g by a factor of approximately 800 or more,
reruns were deemed unnecessary.

Two control standards were run, with recoveries of 105.7 and 90.5%. both
within the TCP target of 90 to 110%. A spike was performed on sample
5957000879, with a recovery of 61.9%. This is outside of the TCP target
recovery of 90 to 110%. Spike recoveries for alpha have typically been below
the target criterion. The laboratory is proposing several minor changes to
the methodology for this test to improve recovery in some cases. Since the
sample results were far below the action limit, the poor spike recovery did
not necessitate further testing (this method is for screening purposes -
highly accurate results are not required far below the limit).

Secondary Analyses

Planning for secondary analyses was initiated once the exotherms exceeding the
DSC criterion were observed. The strategy for secondary analyses was
coordinated closely with safety program personnel. Conservation of sample was
critical as only small archive same]es remained after primary analyses. Two
subsamples were submitted for Total Organic Carbon (TOC) determination per the
TCP. These resultts will quantify the amount of organic material in the tank.
The cyanide analyses were waived as the history of the tank did not include
transfers of ferrocyanide streams. One remaining archive sample will be
prepared for adiabatic calorimetry (by a method termed Reactive System
Screening Tool). This method is called for as a secondary analysis in the
TCP.  The RSST result will provide a better understanding of the potential for
propagating chemical reactions than the DSC. The final archive sample will be
prepared for shipment to PNL for organic speciation. This will identify the
organics present in the sample causing the high exotherm, as well as provide
useful data for waste aging studies.

3-10
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This will consume all remaining tank waste samples from tank C-204 (the

segregated rag material will be retained for a period of time in the hot

cell). Results of secondary analyses will be included in a revision to this
report.

Responsible Project Coordinator: J. M. Conner

REFERENCE - Schreiber, R. D., 1995, WHC-SD-WM-TP-307, Revision 0, "Tank
241-C-204 Tank Characterization Plan, dated March 6, 1995,
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13- jun-1995 11:09:23 Page: 1
A-0002-1

Summary Tables - Preliminary Safety Screening Results

C-204
CORE NUMBER: n/a TABLE 5
SEGMENT #: 95-AUG-022
SEGMENT PORTION: U Upper Half of Segment
Action Limits
Samp |l e# R|A#lAnalyte Unit Lower Upper [Standard % Blank Result] Duplicate Average| RPD %|Spk Rec %| Det Limit!Count Err¥%
S95T000878 % Water by TGA using Mettler [% 30081 110.000 100.3 n/a 58.32 50.44 54.38] 14.5 n/a n/a n/a
SP5T000878 DSC Exotherm Dry Calculated [Joules/g Dry]l-999.000[:% i n/a nfal > 445,46 >1234.0 n/a n/a nfal 1.00e-04 n/a
5957000878 DSC Exotherm using Mettler Joules/g -999.000 107.9 n/a >195.7 >542.0 n/a n/a n/a n/a n/a
S95T000879 |f [Alpha of Digested Solid uCi/g -999.000 90.541 <2.81e-03{ 6.43e-03 1.45e-2[ 1.05e-02| 77.1 61.90] 7.00e-03 73.8
Lower Half of Segment: L Lower Half of Segment
Action Limits
Sample# RIA#|Analyte Unit Upper |Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %) Det Limit{Count Err%
$957000881 % Water by TGA using Mettler [% 110.000 100.3 n/a 55.02 56.39 55,701 2.46 n/a n/a n/a
$95T000881 - | IDSC Exctherm Dry Caleculated |Joules/g Dry - cconfal o oo nfal > 647 3] - ->761] - ianfalcinfal o njal  1.00e~04t:.. . .n/a
$957000881 DSC Exotherm using Mettler Joules/g . 107.9 - n/a »286.7 >33.4 n/a n/a n/a n/a n/a
S95T000882 F_|Atpha of Digested Solid uCi/g -999.000 90.54] <2.81e-03} 2.34e-02 1.21e-2 1.78e-02] 63.7 nf/aj 7.00e-03 33.3
=>» Limit violated
=> Selected Limit
5
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13- jun-1995 11:09:35 Page: 2
A-0002-1
Summary Tables - Preliminary Safety Screening Results
c-204
CORE MHUMBER: n/a
SEGMENT #: 95-AUG-023 TABLE 6
SEGMENT PORTION: W Whole Segment
Action Limits
| Sampl e# R [A#jAnalyte unit Upper [Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit]|Count Err¥%
S95T000890 %4 Water by TGA using Mettler |% 99.76 n/a 59.92 56.08 58.00] 6.62 n/a n/a n/a
$95T000890 DSC Exotherm Dry Calculated [Joules/g Dry . n/a n/a 952.1 . 665.7 B0B.9}. 35.4]| . nfa}l -1.00e-04 onfa
S95T000890 DSC Exotherm using Mettler Joules/g 107.2 nj/a 399.9 279.6 339.8{ 35.4 n/a n/a n/a
$951000891 F_|Alpha of Digested Solid uCifg -999.000 105.7 1.40e-02f S5.11e-02 5.19e-2 5.15e-02 1.55 nfal 7.00e-03 17.6

ST -t

=> Limit violated
=> Selected Limit

0 °A3H ‘G11-dQ-NM-GS-OHM
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SAMPLE ANALYSES RESULTS
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worklistrpt Version 2.0 02/21/95 WHC'SD'WM'DP’ﬂs, REV 0 C Page: 1
PRSI 1 ABCORE Data Entry Template for Worklist# 1378

Analyst: SME Instrument; DSCO | Book # |ZNIH-A

Method: LA-514-113 Rev/Mod _ 13 - | _
WHC-SD-WM-DP-_/ /% REv, )
Worklist Comment: Please run C-204 DSC under N2. bdv -

GROUP  PROJECT S TYPE SAMPLE# RA ------- TEST---=-- MATRIX ACTUAL  FOUND DL UNIT

1 st DSC-01 soLn 2845 30.4 /A Jdoules/g
95000069 C-204 2 SAMPLE  S95TOD0B78 0 DSC-01 soL10 wa 2195+ Joules/g
95000069 C-204 3 pup S95T000878 0 DSC-01 soto 21957 >5420  wm doutessq
95000069 C-204 4 TRIPL $95T000878 0 0SC-01 souo ~195.3 23059 wa soutesss

5 1D DSC-01 soun 2845 23.5 WA Jou!Les/g
95000069 C-204 6 SAMPLE  $95T000881 O pSC-01  SOLID wa 286 T  Joules/g
95000069 C-204 7 oup $957000881 0 DSC-01 soun 286, >334 Joules/g
95000069 C-204 8 TRIPL $957000881 - 0 psc-01 soLp —286.F S8 8 wa soutesss

Final page for worklist # 1378
AL WWGLL@” baratws Sflshs  Ae=— <S-1g-95

Analyst Signature pat.e hd BV Analyst Signature Date
\leri é;jc[ bj/%lamdma- \ wllas

5(2z/4s

uter upoded aac o _not the totud phergy producsd b Yhe
Jﬁﬁm%wgﬁm Jnever retunnd oack otk baseline. -

Jharcfore e Mautts” shoubd b considered quater than Hhe veportad Velusa

Data Entry Comments: SqSTDOO8:{@ 'PWDCILL(‘,Ld WM(JD%W(T( SSIQJ{QJ QZL 106»8'6,
395Te00 88! prduced  ona gvcdotherm of 484 474 of 134.L°C
i J

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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worklistrpt Version 2.0 02/21/95 WH(C-SD-WM-DP-115, REV. 0 | Page:

i

PEEE L ABCORE Data Entry Template for Worklist# 1378
Analyst: SHF Instrument: DSCO Book # QM 1Y-/1
Method: LA-514-113 Rev/Mod /D - / WHC-SD-WM-DP-_// 5, REV,
Worklist Comment: Please run C-204 DSC under N2, bdv
GROUP PROJECT S TYPE SAMPLE# R A ----t--TEST ------ MATRIX ACTUAL FOUND DL UNET

1 STD | DSC-01 SoLID N/A Joules/g
95000069 C-204 2 SAMPLE S95T000878 0O Dsc-01 SOLID N/A Joules/g
95000069 C-204 3 pup §95T000878 0O psc-01 SOLID N/A Joules/g
95000069 C-20_4 4 SAMPLE s$95T000881 O Dsc-01 SoLID N/A Joules/g
9500006% C-204 5 pUP $957000881 0 psc-01 SOLID N/ﬁ; Jou!leslg

Final page for worklist # 1378

W% S17-7

Analyst Signature Date Analyst Signature Date

Nk beth Jomples.
riphest s e b0 S7ele
DY

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 5077 TO 3 24
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BEST AVAILABLE COPY

16-May-95

OSC METTLER
222-S Laboratory

File: 00017.001
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Rate: 10.0 "C/min
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BEST AVAILABLE COPY

8957000878 (TRIPL) N2

35.625 mg

exo>

Rate: 10.0 *C/min

File: 000214.001 DSC METTLER t6-May-85

Ident: 0.0 222-S Laboratory

]

\----_--_--...._---_
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Integration
Delta H16071 mJ
451.1 J/g
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BEST AVAILABLE COPY

S95T000881 (DUP) N2

File: 00039.004 DSC METTLER 17-May-95

' 25.525 mg Rate: 10.0 *C/min Ident: 0.0 222-S Laboratory
A !
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BEST AVAILABLE COPY
S95T0008B1 (TRIPL) N2 File: 00044.004 DSC METTLER 47-May-g5
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worklistrpt Version 2.0 02/21/95 WHC-S D'WM-DP-'I 15, REV. 0 Page:

05/11/95 15:34

LABCORE Data Entry Template for Worklist# 1379

i

Analyst: M F Instrument: DSCO 21 Book # [2Ni4-4

Method: LA-514-113 Rev/Mod _B-| WHC-SD-WM-DF-_//5  Rev,_/

Worklist Comment: Please run C-204 DSC under N2. bdv

GROUP  PROJECT s TYPE SAMPLE# RA =memnes TEST------ MATRIX ACTUAL  FOUND  OL UNIT
157D DSC-01 soore 2845 0.5 N/A_ Joules/g

95000069 C-204 2 SAMPLE  S95T000890 O psc-01 SOLID  _ -N/A | 3999 Joules/g

95000069 C-204 3 pup $95T000890 0 DSC-01 sotte 3999 2396 wm uoutessg

95000069 C-204 4 TRIPL S95T000890 0 pSC-01 soue 3.9 345.6  wa soutesss

Final page for worklist # 1379

i qs’ P R
Analyst Slgnature Analyst Signature Date

m/@u’ s/ z/fv %ﬂw%//%

Data Entry Comments:

Sampl prodiied e undotlerne ob 132.6¢ with o

dolta Hof 422 ‘T/ﬁ' ‘Sam,pht boked Uke sH{{ glark choeolats WS‘L"’E}.

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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worklistrpt Version 2.0 02/21/95 WHC—SD'WM'DP-1 i 5, REV 0 Page:

05/10/95 08:36

LABCORE Data Entry Template for Worklist# 1379

1

Analyst: 52 :ﬂ Instrument: DSCO Book # 12N Yy - /7
Method: LA-514-113 Rev/Mod _ |}~/ WHC-SD-WM-DP-//5_ REV./
Worklist Comment: Please run C-204 DSC under N2. bdv

GROUP PROJECT S TYPE SAMPLE# RA -umme-- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 STD bsC-01 SOLID ___N/A Joules/g
95000069 C-204 2 SAMPLE $95T000B90 O DsC-01 SOLID N/A _ Joules/g
95000069 C-204 3 pup S9570008%0 O DsC-01 SOLID N/A Joules/g

Final page for worklist # 1379 ,

x Q-Zlh/u)j 4/)4 5-)p-55"

Analyst Signature Date Analyst Signature Date

“Tripliegh. Wb . 5/"!?%{)\/

Data Entry Comments:

_ ] . Q’fm/.f_ R
Aawple o Yk /Mf:[/f ebocolods ;,.//,mﬁ«é

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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SIGNATURE BELOW REPRESENTS CHEMICAL TRCHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 317 10 _7.73.

DSC STD 12N14-A
6.632 mg Rate: 10.0 °‘C/min

File: 00033.004 DSC METTLER  10-May-35
TJdent: 0.0 222-8 Laboratory
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worklistrpt Version 2.0 02/21/95 WHC-SD-WM-DP-115, REV. 0 Page:
PR 1 ABCORE Data Entry Template for Worklist# 1431
Analyst: By Instrument: DSCO 2 Book #
Method: LA-514-113 Rev/Mod ___ WHC-SD-WM-DP-_//>_, REV, /
Worklist Comment: Calculated dry DSC for C-204. bdv
GROUP  PROJECT s TYPE SAMPLE# RA --mmev- TEST------ MATRIX ACTUAL  FOUND DL UNIT
95000069 C-204 1 SAMPLE  S95T000878 0 DSC-02 SOLID wa 74454 Joules/g Dry
95000069 C-204 2 pup S95T000878 0 DSC-02 ol 74456212340 s outesse Bry
95000069 C-204 3 TRIPL $95T000878 0 DsC-02 soute 2445626965y soutesss ory
95000069 C-204 4 SAMPLE  $95T000881 O DSC-02 SaLID wa_ 26413 Joules/g Dry
95000069 C-204 5 pup $95T000881 O DSC-02 soe 264713 >F6. | N/A Jou:es/g dry
95000069 C-204 6 TRIPL $95T000881 0 DSC-02 soe 26473 2MHA.C  wa soutesss pry
95000069 C-204 7 SAMPLE  §95T000890 0 DsC-02 SOLID wa 4521 Joules/g Dry
95000069 C-204 8 DUP $95T000890 - 0 .Dsc-oz sortn A52.1 ééS F A Joulessg bry
95000069 C-204 9 TRIPL S9ST000890 0 psc-02 soio 9520 823.9 s soutes/s ory
)Dmtn wrtd « verdied by Final page for worklist # 1431
" Bl Vodeng el 5/ 2375
Analyst Signature ate Analyst Signature Date

Data Entry Comments.

Units shown for QC (SPK & STD)} may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,

R = Replicate Number, A = Aliquot Code,
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WHC-SD-WM-DP-115, REV. 0

WHC-SD-WM-DP- // 5~
D-WM-DP-// 5 REV. /

| __ CALCULATED DRY DSC

SAMPLE NO. DSC RESULT (J/g)

TGA RESULT (% water)

DRY DSC RESULT

S95Tn0087E | >195. 7 5¢.08 H45. b
B76b | >842.0 55.08 1234.0
8787 | > 2059 56.08 L96.5
881 > 286 7 55.9| L47.3
eglp | » 33.4 557] Z6.f
EelT | >508.8 55.7( 1490
£90 3999 2800 gq52. |
£490D 299 6 B%.co 165 F
&90T 345.b 58.00 €224
3-325




WHC-SD-WM-DP-115, REV.0

The following DSC runs were performed in an attempt to better understand the
exothermic characteristics of the C-204 samples. The samples were pre-dried
before being run on the DSC. These are unofficial results. These test runs
agre described in the narrative.

WHC-SD-WM-DP- /75 REV, !

Sample 5957000878 TEST
Sample S95T000881 TEST

3- Jb
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WHC-SD-WM-DF-__ 7, "3V )

worklistrpt Version 2.0 02/21/95 WHC'SD'WM-DP-ﬁS, REV.0 Page:

05/18/95 11:45

'LABCORE Data Entry Template for Worklist# 1374

I

Analyst: SMF_ Instrument: TGAO | Book # H2ZNB-A
Method: LA-560-112 Rev/Mod _A- %
Worklist Comment: Please run C-204 TGA under N2. bdv

GROUP PROJECT S TYPE SAMPLE# RA ~--e--- TEST------ MATRIX ACTUAL FOUND bL UNIT
1 sTD TGA-01 soue 9114 54w«
95000069 C-204 2 SAMPLE  S9STO00B78 0 TeA-01 SOLIO N/A =832 %
95000069 C-204 3 pup $957000878 0O 16A-01 ngfgw"ﬁe'ﬁ 5044 ya
95000069 C-204 4 TRIPL $95T000878 0 TGA-01 s 98.32 5948 yu 4
:
5 STD TGA-01 st 119 S8AF wm w
95000069 C-204 6 SAMPLE  S95T000881 0 TcA-01 SOLID na 55.02 K
95000069 C-204 7 Dup S95T000881 O TGA-01 soy @5.02 56.39 NJA %

Final page for worklist # 1374

Su W&WJ LON Dlomatirgs %-cs 31795

Analyst Signature Date ° Analyst Signature Date
Nonfust boy %lamdma-z \[&JL&;&JU Sl22fas

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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worklistrpt Version 2.0 02/21/95 WHC‘S D-WM-DP-1 1 5, HEV 0 ' Page:

P83y ABCORE Data Entry Template for Worklist# 1374
Analyst: =M Instrument: TGAO Book # 42 N% -/
Method: LA-560-112 Rev/Mod _A — 2 - WHC-SD-WM-DF. / /5 Rey. /
Worklist Comment: Please run C-204 TGA under N2. bdv
GROUP PROJECT S TYPE SAMPLE# RA----=--- TEST-----~ MATRIX ACTUAL FOUND DL UNIT
1 sTD TGA-01 SOLID N/A A
95000069 C-204 2 SAMPLE $95T000B78 O TGA-01 SOLID N/A %
950000569 C-204 3 pup $95T000878 0 TGA-O1 SOLID N/A %
95000069 C-204 4 SAMPLE 5957000887 O TGA-01 SOLID N/A %
95000069 C-204 5 pup $957000881 O TGA-01 SOLID N/A % ’

Final page for worklist # 1374
/ZHMW 5y 7 -7 g/

Analyst Signature Date Analyst Signature Date

Data Entry Comments.

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

3-490
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SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES, 744/ T05-47.

File: 00016.001 TG

TGA STD 42N8-A METTLER 16-May-95
18.284 mg Rate:; 10.0 °*C/min Ident: 0.0 222~S Lahoratory
;
: ‘Step Analysis
Height—-10.86 mg
-58:.39 %
o ResiC. 7.43 mg
E 40.61 %
o Dpeak 81.7°C
1
1: : -
| I Ew}df no- \/&Mm&ala‘ 1COV IM_Fudfor, -
T 1 T T T 1 1 1 | 4 ) ] T - T I 1 I ) 1
50 100. 150.  5[(% 200 . ‘c

0"A3H S11-d0-WM-0S-OHM




. mg

S957T000878 N2 File: 00048.001 TG METTLER 16-May-95
16.655 mg Rate: 10.0 “C/min Ident: 0.0 222-5 Laboratory

'
t
[
i
Je
I
|
1

Step Analysis
Height -9.71 mg
-58.32 %
ResiC. 6.84 mg
41.68 %
Dpeak 173.0°C

-40-NM-0S-OHM

o

AT

0°A3Y ‘GH-dQ-NM-CS-04M




£y -2

§857000878 (DUP) N2

File: 00020.004 TG METTLER 16-May-95
22.940 mg Rate: 10.0 'C/min

Ident: 0.0 222-S Laboratory

AzM "Zf-r'*'-da-wm-os-om

Step Analysis
Height-14.57 mg
-50.44 %
ResiC. 11.37 mg
48 .56 ¥
Dpeak 4183.0°'C

0°A3H ‘SH-dQ-NM-0S-OHM

- - -
-y
-
L]
-
——

100. 200. 300. 400. ‘C




v -t

mg

5957000878 (TRIPL)

10.260 mg

N2 File: 00022.001
Rate: 10.0 °‘C/min Ident; 0.0

Step Analysis
Height -6.10 mg
-59.48 %
ResiC. 4.16 mg
40.52 %
Dpeak 173.0°C

TG METTLER 16-May-385
222-S Laboratory

T -4 C-WM-QS-OHM

//

"
= _
o =

Ty

0°A3YH 'SH-d-WM-0S-OHM




TGA STD 42N8-A File; 00035.001 TG METTLER 17-May-895

'UIHN\

18.250 mg Rate:; 10.0 "C/min Ident: 0.0 g222-5 Laboratory

e e o e s o

Step Analysis

Height—10.73 mg

-58.77 %

e ResiC. 7.52 mg

] 41 .23 %
10

Dpeak 80.8°C

100.

jtmdm\/wf wﬂ/dm%r I Fubfm
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S85T000881 N2

File: 00038.001 TG METTLER 17-May-95

23.401 mg Rate: 10.0 °C/min Ident: 0.0 222-S Laboratory
i
!
Step Analysis

- Height-42.88 mg
-55.02 %
o ResiC. 410.52 mg
E 44.98 %
0 Dpeak 191.0°'C

Kl ~IGNRR 0S-OHM

U ATY SI-d0-WM-GS-0HM




. mg

S95T000881 (DUP) N2 File: 00040.004 TG METTLER 17-May-95

19.399 mg Rate: 10.0 *C/min Ident: 0.0 222-S Laboratory
L
| ™
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L
Step Analysis
™ Height—-10.94 mg =
-56.39 %X %
Resil. B8.46 mg &
43.61 % =
Dpeak 1B1.0°'C =
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worklistrpt Version 2.0 02/21/95 WHC-SD-WM-DP-115, REV. 0
210030832 1 ABCORE Data Entry Template for Worklist# 1375

Page:

Analyst: N S’Mf Instrument: TGAO Book # ¢/ X NME-4
Method: LA-560-112 Rev/Mod __ 4 -2 WHC'SD'WM‘DP“.JAE. REV, |
Worklist Comment: Please run C-204 TGA under N2. bdv

GROUP  PROJECT s TYPE SAMPLEA RA ---nmn- TEST------ MATRIX ACTUAL _ FOUND DL UNIT
= H{Gs
1 sTD TGA-01 soun 19 SFoF SN«
95000069 C-204 2 SAMPLE  S95T000890 O T6A-01 SOLID wa 9992 %
95000069 C-204 3 pup $95T000890 O TGA-01 soor 5992 5008 wa %

Final page for worklist # 1375

~ /sz/x E5-1D "/{ ‘;5&961/‘/-—« | e

Analyst Signature Date Analyst Signature Date

(/W é‘/{l/yjﬂ %MW é%

Data Entry Comments:

/

w2l L . {a_ c/éf-_:é‘g ‘/Q/ﬁ/{&/ Gé/;,/r. (wau-&a/%gaﬂfﬁ

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Workiist Slot Number,
R = Replicate Number, A = Aliguot Code.

3- 45



SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 4% 10 S5

LAM-QS-OHM

TGA STD 42N8-A File: 00034.004 TG  METTLER  10-May-95 |
19.976 mg Rate: 10.0 “C/min Ident: 0.0 222-S Laboratory 5,
5
p
_Step Analyéis %
T Height—11.80 mg ‘],:’
~53.05 ¥ P4
ResiC. 8.18 mg P =
2 40.95 % X
. Dpeak 91.7°C e
0 : '
L=,
st
1
A — :

T H I ] T T L] I | T ¥ L] I 1 1 - T i l } T 13 T

0 . . 1 -
° 100 150 , ,L@ic’% Db, o




S95T000830 N2

File: 00040.001 TG METTL.ER

26.B65 mg Rate: 10.0 °*C/min Ident: 0.0 222-S Laboratory
i ‘
t
| ]
I
1
! Step Analysis
- : Height~416.10 mg
% -59.82 X
} ResiC. 410.77 mg
o | 40.08 %
= ; Dpeak 189.0°'C"
§
0 l
~t

10-May-95

TTAZH T T -dQ-NM 0S5 -OHM

0 °A3Y ‘Si1-da-WM-0S-9HM




TS-€

§857000830 (DUP) N2
27.826 mg Rate: 10.0 *C/min

mg

i0.

t
1
]
]

——t

File: 00042.0014
Jdent: 0.0

Step Analysis
Height-15.60 mg
-56.08 ¥
ResiC. 42.22 mg
43.92 X
Dpeak 183.0°C

T6 METTLER

222-5 Laboratory

10-May-95

0°AJH 'SH1-dQ-WM-0S-OHM




DISTRIBUTION SHEET

To From Page 1 of 1
Distribution Data Assessment &nd Interpretation
Date: 07/22/96
Project Title/Work Order EDT NO.: NA
WHC-SD-WM-DP-115, REV. 1 "Final Report for Tank 241-C-204, Auger
Samples 95-AUG-022 and 95-AUG-023 ECN NO.: 633306
Text With EDT/ECN
Name MSIN all Attach ONLY
Pacific Northwest Laboratory
J. R. Gormsen K7-28 X
S. J. Harris K7-22 X
K. L. Silvers p7-27 X
U.S. Department of Energy, RL
C. A. Babel S7-54 X
Westinghouse Hanford Company
J. N. Appel G3-21 X
D. C. Hetzer S6-31 X
J. E. Hyatt 53-31 X
T. J. Kelley S7-21 X
N. W. Kirch R2-11 X
M. J. Kupfer H5-49 X
J. E. Meacham S7-15 X
K. L. Powell Te-04 X
J. B. Schaffer (SD COV. SHT., DST. SHT, ROR) R2-12 X*
M. J. Sutey T4-07 X
T. T. Tran (LATA) B1-44 X
J. A. Voogd H5-03 X
L. R. Webb (SD COV. SHT., DST. SHT, ROR) T6-06 X*
A. E. Young R2-12 X
Central Files A3-88 2
EDMC H6-08 X
LTIC T6-03 X
U. 5. Department of Enerqy
Jim Poppiti X

12800 Middiebrook Rd.

Trevion I1I, EM-36

Germantown, MD 20874

* Needs only releasing paperwork, not a copy of the released document.



